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Abstract 


Arthur  D.  Little,  Inc.,  was  retained  by  EG&G  Idaho,  Inc.,  under  subcontract  C87- 
131488  issued  pursuant  to  Contract  No.  DE-AC07-761D01570  to  conduct 
geotechnical  services  at  the  Material  Technology  Laboratory  (MTL)  in  Watertown, 
Massachusetts.  The  objective  of  this  "resampling"  episode  was  to  perform  another 
round  of  sampling  activities  in  support  of  the  remedial  investigation.  This 
sampling  is  intended  to  duplicate,  to  the  extent  possible,  the  sampling  performed  in 
1988. 

The  Army  Materials  Technology  Laboratory  (MTL)  is  located  in  Watertown, 
Massachusetts  about  six  miles  west  of  Boston.  The  facility  currently  occupies 
approximately  47  acres  on  the  north  bank  of  the  Charles  River  and  includes  ten 
major  structures  used  for  research,  development,  testing  and  manufacturing. 

The  efforts  involved  in  this  investigation  included: 

•  Collection  of  18  groundwater  samples  at  16  existing  monitoring  wells.  Two 
wells  were  sampled  twice  with  the  second  sampling  performed  on  a  different 
day.  Two  field  blanks  were  submitted  with  these  samples.  Trip  blanks  for 
volatiles  were  submitted  with  shipment  of  all  volatile  samples; 

•  Determination  of  water  levels  at  16  existing  monitoring  wells; 

•  Collection  of  22  shallow  surface  soil  samples  taken  by  hand  auger.  This 
included  two  duplicate  samples  and  two  field  blanks; 

•  Collection  of  three  sediment  samples  from  storm  sewer  catch  basins; 

•  Collection  of  seven  24  hour  composite  samples  from  storm  sewer  outfalls  on 
the  Charles  River, 

•  Collection  of  eight  surface  water  and  storage  tank  samples;  and 

•  Collection  of  a  sample  of  water  from  the  reactor  emergency  coolant  tank. 

Samples  were  collected  for  volatile  organics,  base/neutral/acid  extractables 
(semivolatile  organics),  pesticide/PCB’s,  metals,  cyanide,  and  sulfide.  The  five 
samples  collected  adjacent  to  transformers  were  analyzed  for  PCBs  only.  Analyses 
necessary  to  chemically  characterize  samples  in  accordance  with  U.S.  Army  Toxic 
and  Hazardous  Materials  Agency  (USATHAMA)  certified  methods  were  not 
completed  under  this  contract  but  are  provided  under  the  USATHAMA  Class 
contract  with  Arthur  D.  Little.  Analytical  data  will  be  provided  along  with 
modeling,  assessments,  evaluations  and  conclusions  in  the  Remedial  Investigation 
(RI)  Report. 

The  duration  of  the  program  was  approximately  nine  weeks.  Field  activities 
commenced  on  February  5,  1990.  All  of  the  above  tasks  were  successfully 
accomplished. 


1.0  Introduction 


Arthur  D.  Little,  Inc.,  was  retained  by  EG&G  Idaho,  Inc.,  under  subcontract  C87- 
131488  issued  pursuant  to  Contract  No.  DE-AC07-761D01570  to  conduct 
geotechnical  services  at  the  Material  Technology  Laboratory  (MTL)  in  Watertown, 
Massachusetts.  The  objective  of  this  "resampling"  episode  was  to  perform  another 
round  of  sampling  activities  in  support  of  the  remedial  investigation.  This 
sampling  is  intended  to  duplicate,  to  the  extent  possible,  the  sampling  performed  in 
1988. 

Analyses  necessary  to  chemically  characterize  samples  in  accordance  with  U.S. 
Army  Toxic  and  Hazardous  Materials  Agency  (USATHAMA)  certified  methods 
were  not  completed  under  this  contract  but  are  provided  under  the  USATHAMA 
Class  contract  with  Arthur  D.  Little. 


1.1  Scope  of  Work 

The  efforts  involved  in  this  investigation  included: 

•  Collection  of  18  groundwater  samples  at  16  existing  monitoring  wells.  Two 
wells  were  sampled  twice  with  the  second  sampling  performed  on  a  different 
day.  Two  field  blanks  were  submitted  with  these  samples.  Trip  blanks  for 
volatiles  were  submitted  with  shipment  of  all  volatile  samples; 

•  Determination  of  water  levels  at  16  existing  monitoring  wells; 

•  Collection  of  22  shallow  surface  soil  samples  taken  by  hand  auger.  This 
included  two  duplicate  samples  and  two  field  blanks; 

•  Collection  of  three  sediment  samples  from  storm  sewer  catch  basins; 

•  Collection  of  seven  24  hour  composite  samples  from  storm  sewer  outfalls  o  the 
Charles  River. 

•  Collection  of  eight  surface  water  and  storage  tank  samples;  and 

•  Collection  of  a  sample  of  water  from  the  reactor  emergency  coolant  tank. 

All  samples  were  collected  in  accordance  with  the  USATHAMA  QA  Program, 
December  1986,  2nd  Edition,  March  1987,  and  Geotechnical  Requirements  for 
Drilling,  Monitor  Wells,  Data  Acquisition  and  Reports,  March  1987.  All  samples 
were  preserved  as  specified  in  that  plan.  Prior  to  transport  all  samples  were 
screened  for  radioactivity.  All  samples  were  transported  to  the  Arthur  D.  Little 
analytical  laboratory  and  full  chain  of  custody  was  maintained  for  all  samples. 
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Samples  were  collected  for  volatile  organics,  base/neutral/acid  extractables 
(semivolatile  organics),  pesticides/PCB’s,  metals,  cyanide,  and  sulfide.  The  five 
samples  collected  adjacent  to  transformers  were  analyzed  for  PCBs  only. 

Chemical  analysis  necessary  to  develop  data  was  conducted  under  a  separate 
contract  (under  USATHAMA.  Class  contract  with  Arthur  D.  Little)  and  thus  will 
not  be  discussed  in  this  final  report.  The  list  of  compounds  analyzed  was 
specified  by  EG&G  Idaho  based  on  the  previous  sampling  performed  in  1988. 
Analytical  data  will  be  provided  along  with  modeling,  assessments,  evaluations,  and 
conclusions  in  the  Remedial  Investigation  (RI)  Report. 

A  review  of  options  for  disposal  of  purge  waters  was  prepared.  Purge  water  was 
contained  in  55  gallon  drums  and  stored  on  wooden  pallets.  Drums  are  labeled  by 
the  designation  RI  -  MW  -  well  number. 

The  duration  of  the  program  was  approximately  nine  weeks.  Field  activities 
commenced  on  February  5,  1990.  All  of  the  above  tasks  were  successfully 
accomplished. 

Prior  to  commencing  work  at  MTL,  Arthur  D.  Little  prepared  a  Health  and  Safety 
Plan,  a  Quality  Control  Plan,  and  a  Sampling  Plan.  These  plans,  approved  by 
EG&G  Idaho  and  USATHAMA,  detailed  our  procedures  for  site  saf^ety,  operating 
procedures  and  quality  objectives  for  site  activities,  locations  of  all  samples  and 
sampling  procedures.  During  the  program,  quality  objectives  and  performance  were 
audited  by  Arthur  D.  Little’s  Quality  Control  Manager  and  during  activity  on  site, 
safety  procedures  were  monitored  by  Arthur  D.  Little’s  site  Health  and  Safety 
Manager. 
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2.0  Site  Location  and  History 


2.1  Site  Location 

The  Army  Materials  Technology  Laboratory  (MTL)  is  located  in  Watertown, 
Massachusetts  about  six  miles  west  of  Boston  (see  Figure  2.1).  The  facility 
currently  occupies  approximately  47  acres  on  the  north  bank  of  the  Charles  River 
and  includes  ten  major  structures  used  for  research,  development,  testing  and 
manufacturing. 


2.2  Site  History  and  Description 

The  MTL  was  originally  established  as  the  Watertown  Arsenal  in  1816  by  order  of 
President  James  Madison.  The  arsenal  was  initially  used  for  the  storage,  cleaning, 
repair,  and  issue  of  small  arms  and  ordinance  supplies.  Manufacturing  was 
conducted  on  a  limited  scale  until  1830.  Activities  were  then  expanded  to  include 
the  manufacture  of  field,  siege  and  seacoast  guns,  and  gun  carriages.  During  the 
Civil  War,  the  arsenal  was  mobilized  for  the  war  effort  and  produced  vast 
quantities  of  ammunition.  In  the  1880s  the  arsenal  assumed  responsibility  for 
material  testing  and  experimentation;  special  operations  included  mixing  paint, 
preparing  lubricants,  waterproofing  paper  cartridges,  and  preparing  ingredients  for 
pyrotechnics  such  as  post  fires,  fuzes,  rock-fire,  torches,  fireballs,  and  signal 
rockets.  In  the  final  two  decades  of  the  19th  century,  the  arsenal  was  engaged  in 
the  manufacture  of  newly  designed,  field  and  siege,  breech-loading  steel  guns  and 
their  carriages. 

Activity  at  the  arsenal  increased  dramatically  during  World  War  1.  The  facility 
was  used  for  the  production  of  ordinance  supplies.  More  than  20  buildings  were 
constructed  during  this  period,  and  employment  soared  to  more  than  5,000.  At  its 
peak  activity  during  World  War  H,  the  arsenal  encompassed  an  area  of 
approximately  131  acres,  employed  10,000  people  and  maintained  53  buildings  and 
structures.  The  number  of  employees  dropped  sharply  after  World  War  II. 
However,  the  arsenal  continued  to  play  an  important  role  in  arms  development,  and 
in  1953  it  produced  the  famous  75-mm  Skysweeper  anti-aircraft  gun.  In  1960,  the 
Army’s  first  neutron  radiography  research  nuclear  reactor  was  dedicated  at  the 
facility.  The  reactor,  used  for  researching  the  molecular  and  atomic  structures  of 
materials,  was  later  deactivated  in  1970. 

A  phase-down  in  operation  was  initiated  in  1967.  Much  of  the  arsenal  property 
was  transferred  to  the  General  Services  Administration  (GSA).  In  1968, 
approximately  55  acres  of  GSA  property  was  sold  to  the  Town  of  Watertown  and 
was  subsequently  used  for  apartment  buildings,  the  Arsenal  Mall,  and  a  public  park 
and  playground.  Some  47.5  acres  on  the  west  end  of  the  arsenal  grounds  was 
retained  by  the  Army  and  later  became  the  Army  Materials  and  Mechanics 
Research  Center  (AMMRC),  which  in  1985  became  MTL. 
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Materials  Technology  Laboratory,  Watertown,  Massachusetts 


While  known  as  the  AMMRC,  the  facility  was  designated  a  historical  landmark  by 
the  American  Society  of  Metals.  Building  111  is  virtually  unaltered  after  120 
years  of  occupancy.  It  was  placed  on  the  National  Register  of  Historic  Places  on 
January  30,  1976.  In  addition,  a  National  Register  nomination  was  prepared  for 
the  Gun  Carriage  Manufacturing  Complex  (Building  37,  43,  312,  and  313). 

Today,  MTL  employs  approximately  600  people  and  occupies  15  buildings.  It 
continues  to  function  as  the  Army  lead  laboratory  for  materials,  materials  testing 
technology,  lightweight  armor,  solid  mechanics,  and  manufacturing  testing 
technology. 
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3.0  Regional  Geology 


The  following  description  of  regional  geology  is  taken  from  the  1988  Arthur  D. 
Little  report,  "Geotechnical  Report,  Army  Materials  Technology  Laboratory, 
Watertown,  Massachusetts". 


3.1  Bedrock  Geology 

The  MTL  facility  is  located  within  the  north  central  portion  of  the  Boston  Basin,  a 
topographic  and  structural  basin  bounded  on  the  north  and  northwest  by  the  North 
Boundary  Thrust  Fault,  on  the  west  by  normal  faulting  and  to  the  south  by  the 
Blue  Hills  and  Ponkapoag  Thrust  Faults  (Figure  3.1).  To  the  southwest,  intricate 
thrusting  and  tight,  east  plunging  folds  complicate  the  margin.  The  eastern  margin 
of  the  basin  is  beneath  Massachusetts  Bay  (Billings,  1976).  Topographically  the 
basin  is  bounded  by  low  hills  to  the  north,  west,  and  south. 

The  basin  is  a  structurally  bounded  depression  in  Precambrian  basement  filled  with 
younger  Mississippian  and  Pennsylvanian  rocks  (LaForge,  1932,  Billings,  1976;  and 
Kaye,  1980).  At  the  southwest  margin  of  the  basin,  the  Precambrian  basement 
outcrops  in  the  cores  of  northeast  plunging  anticlines.  To  the  south,  between  the 
Ponkapoag  and  Blue  Hills  Thrust  Faults,  the  basin  is  intruded  by  the  peralkaline 
Blue  Hills  Complex  of  Cambrian-Devonian  age.  The  Blue  Hills  complex  includes 
the  Quincy  Granite  and  other  felsic  intrusions.  In  the  southwest  portion  of  the 
basin,  altered  felsic  and  basaltic  volcanics  of  the  Mississippian  Mattapan  Complex 
are  exposed.  Volcanics  of  similar  composition  assigned  to  the  Mississippian  Lynn 
Complex  are  crosscut  the  Precambrian  basement  and  are  included  as  casts  in  the 
Pennsylvanian  Boston  Bay  Group  (LaForge,  1932). 

The  Boston  Bay  Group  consists  of  two  formations,  the  lower  Roxbury 
Conglomerate  and  the  upper  Cambridge  Argillite.  LaForge  (1932)  subdivided  the 
Roxbury  Conglomerate  into  three  members,  the  Squantum,  Dorchester,  and 
Brookline  Members.  In  general,  the  Roxbury  Conglomerate  outcrops  south  of  the 
Charles  River  over  the  southern  portion  of  the  basin,  and  the  Cambridge  Argillite 
outcrops  north  of  the  Charles  River. 

The  Cambridge  Argillite  is  typically  a  varved  or  rhythmically  layered,  indurated 
siltstone.  Beds  range  in  thickness  from  0.1  to  8  cm,  and  vary  from  dark  gray, 
clay  to  silt-rich  layers,  to  light  gray,  very  fine  to  fine-grained  sand  layers.  Graded 
beds,  cross  beds,  ripple  marks,  and  slump  structures  are  observed. 


3.2  Structural  Geology 

The  internal  structure  of  the  Boston  Basin  consists  of  a  series  of  broad  folds, 
plunging  gently  to  the  northeast  or  east  (Billings,  1976).  The  MTL  facility  is 
located  on  the  axis  of  the  Charles  River  Syncline  (Figure  3.1).  Most  of  the  fault 
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Figure  3.1  General  geology  of  the  Boston  Basin  (after  Billings,  1976) 


zones  in  the  basin,  including  the  bounding  thrust  faults,  trend  east-northeast.  The 
only  major  exceptions  to  this  area  the  Stony  Brook  Fault  and  an  unnamed  fault  at 
the  southwest  margin  of  the  basin,  which  are  both  normal  faults  and  trend  north- 
northeast  and  north-northwest,  respectively.  The  Stony  Brook  Fault  is  mapped 
from  Fresh  Pond,  approximately  two  miles  east  of  the  MTL,  south-southwest  for 
approximately  20  miles. 


3.3  Quaternatv  Geology 

Numerous  glacial  advances  and  retreats  in  the  vicinity  of  the  Boston  Basin  from  2 
million  years  to  12,000  years  ago  have  left  a  complex  stratigraphic  sequence  of  till, 
clay,  and  gravel  In  general,  the  Quaternary  aged  deposits  in  the  Boston  Basin 
consist  of  (in  ascending  order)  a  basal  till  overlaying  the  bedrock,  0  to  70  feet 
thick,  a  marine  clay,  0  to  60  feet  thick,  and  outwash  deposits  of  sand  and  gravel,  0 
to  50  feet  thick.  General  properties  of  the  basal  till  and  outwash  deposits  for  the 
Boston  area  arc  summarized  in  Table  3.1. 
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Table  3.1  General  Properties  of  Basal  Till  and  Outwash  Deposits  in  the  Boston  Area  (After  Hatheway,  1982) 
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4.0  Site  Geology 


The  following  description  of  site  geology  is  taken  from  the  1988  Arthur  D.  Little 
report,  "Geotechnical  Report,  Army  Materials  Technology  Laboratory,  Watertown, 
Massachusetts",  unless  otherwise  referenced. 


4.1  Site  Location 

The  Materials  Technology  Laboratory  is  located  on  the  north  bank  of  the  Charles 
River  in  a  generally  flat  area,  decreasing  in  elevation  (National  Geodetic  Vertical 
Datum,  1929)  from  approximately  36  feet  at  the  north  to  approximately  2.4  feet 
(river  elevation)  at  the  south  (Figure  4.1).  Almost  the  entire  MTL  facility  is 
situated  on  a  low  bluff,  approximately  20  feet  above  the  river  elevation. 

There  are  no  known  streams  or  natural  drainages  emptying  to  the  Charles  River  in 
the  vicinity  of  the  MTL.  All  surface  run-off  is  collected  in  the  storm  drain 
network  and  discharged  to  the  river. 

The  locations  of  bore  holes  and  monitoring  wells  placed  at  MTL  during  the  1988 
geotechnical  investigation  by  Arthur  D.  Little  are  shown  in  Figure  4.2.  Two 
geologic  cross  sections,  oriented  approximately  northwest-southeast  are  presented  in 
Figure  4.3  and  4.4. 


4.2  Bedrock  Geology 

The  MTL  facility  is  underlain  by  siltstone  of  the  Pennsylvanian  Cambridge 
Argillite.  The  siltstone  was  encountered  at  a  depth  of  61.5  feet  in  hole  COl,  at  the 
northwest  corner  of  the  facility.  At  this  location,  the  siltstone  was  very  finely 
laminated  with  dark  bluish  gray  silt  to  clay  beds,  and  light  bluish  gray,  very  fine 
to  fine-grained,  sandy  graded  beds. 

Observation  of  joints  in  a  nearby  outcrop,  approximately  1  1/4  miles  southwest  of 
the  facility,  indicates  three  broad  orientations: 

•  Parallel  to  bedding,  oriented  approximately  east-west,  dipping  about  20-30° 
south; 

•  A  dominant  set,  oriented  north-northeast,  dipping  nearly  vertical;  and 

•  Parallel  to  sheer  zones,  oriented  east-northeast. 

The  north-northeast  joint  orientation  is  also  that  generally  followed  by  felsic  dikes 
in  the  Boston  Basin  (striking  N15-45°E,  dipping  60-90°)  and  the  Stony  Brook  Fault. 
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FIGURE  4.1.  TOPOGRAPHIC  MAP  OF  THE 
AMTL,  WATERTOWN,  MASSACHUSETTS 
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FIGURE  4.2.  LOCATION  OF  DRILL  HOLES 
AND  GEOLOGIC  CROSS  SECTIONS 

Source:  Arthur  D.  Little.  1988 
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FIGURE  4.3.  GEOLOGIC  CROSS  SECTION  MIO  -  M07 


FIGURE  4.4.  GEOLOGIC  CROSS  SECTION  MOl  —  003 


4.3  Quaternary  Geology 


Estimates  based  on  drilling  (Figure  4.3  and  4.4)  and  a  seismic  refraction  survey 
(Figures  4.5  and  4.6),  suggest  approximately  45  to  120  feet  of  Quaternary 
sediments  have  been  deposited  over  the  Cambridge  Argillite  bedrock  at  the  MTL. 
While  the  precise  stratigraphy  varies  from  hole  to  hole,  a  generalized  ascending 
sequence  consists  of  a  basal  till  of  fairly  cohesive,  silt  rich  gravel;  a  moderate  to 
well  sorted,  olive  brown,  silty,  fine-grained  sand;  a  medium  to  coarse-grained 
brown  sand,  locally  grading  to  about  30%  gravel;  locally  a  sandy  peat;  and  finally, 
fill  material  or  disturbed  sand  and  gravel. 

Depth  from  surface  to  bedrock  was  estimated  across  the  site  using  three  seismic 
refraction  profiles  (Figure  4.5).  The  results  of  these  three  profiles,  shown  in 
Figure  4.6,  indicate  a  generally  gently  undulating  surface.  The  east- west  profile 
shows  a  bedrock  surface  varying  from  47  feet  (below  surface)  at  the  northwest 
comer  of  the  facility,  falling  off  to  about  110  feet  and  then  rising  to  90  feet  at 
the  northeast  comer.  The  north-south  profiles  show  a  decrease  in  depth  from  120 
feet  at  the  north  to  about  65  feet  at  the  south.  Based  on  the  east-west  seismic 
refraction  profile  bedrock  at  location  COl  was  predicted  at  57  feet;  the  actual 
depth,  based  on  drilling  was  61.5  feet. 

4.3.1  Basal  Till 

The  basal  till  was  encountered  in  only  two  holes  on  site,  COl  and  C03  and 
penetrated  only  in  COl.  In  COl,  the  till  was  only  six  feet  thick  and  consisted  of 
round  to  subround  cobbles  of  granite  and  felsic  volcanics  and  subangular  fragments 
of  argillite.  No  split  spoon  samples  were  obtained  in  the  till  in  COl  because  of 
refusal,  so  the  composition  of  the  matrix  is  not  known.  In  C03,  the  till  consisted 
of  a  gray  green,  silt-rich  gravel  with  angular  decomposed  rock  fragments  and 
medium  to  coarse-grained  sand.  While  the  exact  thickness  of  the  till  is  not  known 
at  C03,  based  on  the  depth  of  bedrock  estimated  from  the  seismic  refraction 
profile,  it  would  appear  to  be  approximately  25  feet  thick.  In  drilling  previously 
completed  to  gather  geotechnical  data  for  foundation  design,  the  till  was 
encountered  in  a  hole  approximately  200  feet  west  of  MW03  at  a  depth  of  76  feet. 
The  till  was  described  as  a  dense  brown,  clayey  to  silty  sand  with  gravel. 

4.3.2  Silty  Sand 

The  silty  sand  is  found  across  the  site  and  is  usually  comprised  of  a  moderate  to 
well  sorted,  very  fine  to  fine-grained  sand,  with  a  silty-clayey  matrix,  commonly 
laminated.  Its  thickness  ranges  from  approximately  10  feet  in  C03  to  50  feet  in 
COl.  It  does  not  appear  to  be  encountered  in  MW07  or  MW08  and  is  thinnest  in 
C03,  so  it  may  pinch  out  eastward.  Since  it  was  penetrated  only  in  these  two 
holes,  it  is  not  possible  to  make  any  conclusions  regarding  systemic  variations  in 
thickness.  The  silty  sand  probably  represents  a  distal  outwash  deposit  in  a 
lacustrine  environment. 
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4.3.3  Medium  to  Course  Sand/Gravel 

The  medium  to  coarse-grained  sand/gravel  unit  is  highly  variable  in  textural 
composition  and  is  not  found  over  the  entire  site.  Where  encountered,  it  lays 
above  the  silty  sand  and  is  overlain  by  fill  and  disturbed  sands  and  gravels.  It 
was  not  encountered  in  the  northwest  corner  of  the  facility  (Figure  4.3)  and  seems 
to  grade  from  a  medium  to  coarse-grain,  well  sorted,  brown  sand  in  the  west 
portion  of  the  facility  to  a  yellowish  brown,  poorly  sorted,  gravel  (30-40%  pebbles 
and  cobbles)  with  a  poorly  sorted,  fine  to  coarse-grained  sand  matrix  to  the  east. 

It  ranges  in  thickness  from  absent  to  more  than  35  feet,  but  averages 
approximately  10  feet.  It  is  sometimes  difficult  to  distinguish  the  gravel  from 
disturbed  or  fill  material,  but  in  most  cases  the  fill  gravels  were  grayish  brown  and 
contained  exotic  debris  such  as  brick,  slag,  concrete,  and  ceramics.  The 
sand/gravel  deposits  probably  represent  fluvial  (glacial  meltwater)  deposits. 

4.3.4  Peat 

In  C03  at  the  southeast  corner  of  the  facility  (Figure  4.4),  a  sequence  of  organic 
rich  sand  and  sandy  peat  was  encountered.  This  is  the  lowest  portion  of  the  MTL 
(11.9  feet),  about  9  to  10  feet  above  normal  Charles  River  elevation.  The  sandy 
peat  probably  represents  a  flood  plain  wetland  deposit  and  consisted  of  grayish 
brown  woody  plant  fragments  and  silty  fine  sand.  When  exposed  to  air,  the  peat 
gave  off  a  sulfurous  odor  and  immediately  oxidized  to  a  black  brown  color.  Peat 
was  not  encountered  in  MWll  or  MW06,  the  other  low  elevation  hole  locations. 

4.3.5  Fill  and  Surficial  Soils 

Fill  at  the  MTL  facility  is  variable  in  distribution  and  thickness  but  is  generally 
less  than  20  feet.  Usually  the  fill  consists  of  poorly  sorted  sandy  gravel,  grayish 
brown  in  color.  It  commonly  contains  exotic  debris  such  as  brick,  slag,  concrete, 
and  ceramics  which  can  be  used  to  distinguish  it  from  the  underlying  fluvial 
gravels. 

The  surficial  soil  at  the  MTL  is  classified  as  Merrimac  gravelly  sand  loam.  It 
consists  of  6  to  10  inches  of  dark  brown  gravelly  sandy  loam  overlying  15  to  25 
inches  of  yellow  brown,  friable  gravelly  sandy  loam.  The  soil  has  been  repeatedly 
disturbed  during  the  history  of  the  MTL  by  various  construction  activities. 


4.4  Hydrology 

The  following  description  of  hydrology  at  the  MTL  facility  is  taken  from  the  1988 
Arthur  D.  Little  report.  Geotechnical  report.  Army  Materials  Technology 
Laboratory,  Watertown,  Massachusetts. 

4.4.1  Surface  Water 

Surface  water  run-off  and  natural  drainage  at  the  MTL  has  been  greatly  influenced 
by  modifications  made  to  the  natural  land  surface  by  construction  of  various 
structures  and  paved  areas  such  as  roads  and  parking  lots.  Watertown,  in  the 
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vicinity  of  the  MTL,  is  heavily  developed.  The  nearest  pond,  Swains  Pond,  is 
approximately  3,000  feet  east  of  the  MTL.  The  Charles  River,  one  of  the  primary 
drainages  in  the  Metropolitan  Boston  area,  borders  the  site  to  the  south.  There  are 
no  known  streams  or  other  natural  drainages  to  the  Charles  River  in  the  vicinity  of 
the  MTL.  Current  surface  drainage  is  dominantly  to  the  storm  sewer  system  which 
discharges  into  the  river.  Some  natural  mn-off  will  follow  topography  toward  the 
river.  Natural  recharge  through  seepage  is  probably  quite  minimal  in  the  vicinity 
of  the  MTL  because  of  the  number  of  structures  and  paved  areas. 

4.4.2  Groundwater 

Characterization  of  groundwater  hydraulics  at  the  MTL  is  based  on  17  borings  and 
16  monitor  wells  installed  at  the  site  during  May  and  June  of  1988.  Water  level 
measurements  were  taken  and  in  situ  permeabilities  measured  by  falling  and  rising 
head  tests.  Hydraulic  parameters  are  summarized  in  Table  4.1. 

Water  level  measurements  taken  at  all  wells  and  the  Charles  River  on  July  13, 

1988  and  February  8,  1990  (Table  4.2).  Groundwater  contours  are  estimated  based 
on  the  1988  data.  These  contours  indicate  flow  is  generally  to  the  south,  toward 
the  River.  In  the  northeast  comer  of  the  site,  flow  is  to  the  southeast  initially  and 
then  swings  around  to  the  south.  Using  the  contours  shown  in  Figure  4.7, 
gradients  were  estimated  (Table  4.1).  Figure  4.8  shows  groundwater  contours  for 
the  well  measurements  taken  Febmary  8,  1990. 

Hydraulic  conductivities  (k)  were  calculated  by  the  method  of  Hvorslev  (Freeze 
and  Cherry,  1979)  using  measurements  of  the  maximum  displacement  of  water  and 
subsequent  recoveries  to  equilibrium  as  a  function  of  time  (slug  tests).  The 
hydraulic  conductivities  calculated  from  the  falling  head  and  rising  head  tests  are 
presented  in  Table  4.3  along  with  laboratory  measurements  of  hydraulic 
conductivity.  The  results  from  monitor  wells  MW03,  MW04,  MW07  and  MW14 
are  of  questionable  quality  due  to  the  erratic  nature  of  the  data;  therefore,  they  are 
not  used  in  our  characterization  of  groundwater  hydraulics. 

The  test  results  can  be  categorized  based  on  the  material  in  which  the  well  was 
screened.  Using  data  from  monitor  wells  screened  in  silty  sand  (C02,  C03, 

MW05,  MW06,  MW09,  and  MWll)  an  average  value  of  k  is  6.4  x  10'^  m/sec 
with  a  range  from  7.06  x  IQ-^  to  1.30  x  10'^  cm/sec.  For  the  medium  to  coarse¬ 
grained  sandy  gravel  (MWOl,  MW02,  MW08,  MW12,  and  MW  13)  an  average 
value  of  k  is  2.7  x  10'^  cm/sec  with  a  range  from  4.24  x  10'’  to  3.30  x  10'^ 
cm/sec.  These  values  are  within  expected  ranges  of  values  for  silty  sand  (10'^  to 
10  *  cm/sec)  and  sand  (10'^  to  1  cm/sec)  (Freeze  and  Cherry,  1979). 

Hydraulic  conductivity  of  the  bedrock,  the  Cambridge  Argillite  (actually  a 
siltstone),  was  determined  by  pressure  testing  of  a  packed  bedrock  interval  (68-78 
feet).  Values  of  k  ranged  from  1.72  x  lO'’  to  8.88  x  lO'’  cm/sec  and  averaged  4.1 
X  lO  ’  cm/sec.  A  value  of  10'^  cm/sec  is  at  the  high  end  of  the  range  for  shale 
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Table  4.1  Hydraulic  Parameters 


1.  Gradient  (I) 

a.  West  portion:  0.025  to  south. 

b.  East  central  portion:  0.030  to  southeast,  swings  to  0.005  to  south. 

2.  Hydraulic  Conductivity  (k) 

a.  Silty  sand: 

6.4  X  10'^  cm/sec  (average) 

7.06  X  10"*  -  1.30  X  10'^  cm/sec  (range) 

b.  Medium-coarse  sandy  gravel: 

2.7  X  10'^  cm/sec  (average) 

4.24  X  10'^  -  3.30  X  10'^  cm/sec  (range) 

c.  Siltstone: 

4.1  X  10  ’  cm/sec  (average) 

1.72  X  10'’  -  8.88  X  10’’  cm/sec  (range) 

3.  Flow  Rate  (Q) 

a.  0.016  mVsec  (98  gpm). 

4.  Flow  Velocity  (v) 

a.  Site  average:  4.5  x  10"*  cm/sec  (142  m/year). 

b.  Southeast  portion:  4.5  x  10’^  cm/sec  (14.2  m/year). 
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Table  4.2  Groundwater  Surface  Elevations 


FIGURE  4.8  GROUND  WATER  LEVEL 
CONTOUR  MAP 


Table  4.3  Calculated  In  Situ  Hydraulic  Conductivity  Measurements 
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Indicates  laboratory  tests  could  not  be  run. 


(10'’  to  10'"  cm/sec)  confirming  some  fracturing  is  present  int  he  siltstone,  at  least 
near  the  surface.  Compacted  natural  clay  liners  for  solid  waste  landfills  are  in  the 
range  of  10"’  to  10'*  cm/sec,  so  by  comparison,  the  siltstone  does  provide  an 
effective  basal  confining  layer  for  the  overlying  aquifer  in  unconsolidated  glacial 
sediments. 

We  did  not  determine  an  in  situ  hydraulic  conductivity  for  the  basal  till.  Values 
of  k  reported  by  Hatheway  (1982)  range  from  10'^  to  10'®  cm/sec. 

Locally,  the  hydraulics  of  groundwater  movement  beneath  the  site  are  controlled  by 
the  confining  nature  of  the  bedrock  and  the  hydraulic  conductivity  of  the  silty 
sand.  Groundwater  shows  a  general  gradient  0.03  to  the  south.  West  of  MW03, 
the  gradient  increases  slightly  as  the  water  encounters  the  lower  conductivity  of  the 
silty  sand.  As  the  silty  sand  grades  to  coarser  sand  and  sandy  gravel  eastward,  the 
hydraulic  conductivity  increases  and  the  gradient  decreases. 

To  calculate  a  representative  flow  rate  (Q),  a  cross  sectional  area  perpendicular  to 
the  gradient  extending  from  near  MWOl,  then  east  to  near  MW03,  and  finally 
northeast  to  near  MW08,  approximately  2,000  feet  in  length  was  selected.  The 
aquifer  thickness  (H)  ranged  from  approximately  40  feet  at  the  west  to  47  feet  at 
the  east.  We  assumed  that  the  siltstone  provided  an  effective  basal  confining  layer 
for  the  aquifer.  The  cross  sectional  flow  area  was  estimated  at  8080  m^.  Review 
of  the  drill  logs  and  cross  section  MW10-MW07  (Figure  4-3)  suggests  that  the 
silty  sand  is  the  predominate  hydrologic  unit.  Review  of  the  seismic  fairly 
uniform  material,  based  on  consistent  seismic  velocities  of  5,000  feet/sec.  Based 
on  the  preceding  arguments,  a  hydraulic  conductivity  of  6.4  x  10'^  cm/sec,  the 
average  for  the  silty  sand,  was  used.  An  average  gradient  (i)  of  0.03  was  selected. 
The  flow  rate,  Q,  can  now  be  calculated: 

Q  =  k  i  A 

=  0.016  mVsec  (98  gpm) 

=  504576  mVyear  (51,508,800  gal/year) 

Representative  average  linear  velocities  can  be  calculated  by: 


V  =  ki/n 


Using  an  average  porosity  (n)  of  0.43  for  the  silty  sand,  gradients  (i)  of  0.03  and 
0.003  and  the  average  hydraulic  conductivity  (k)  for  the  silty  sand,  calculated  flow 
velocities  range  from  6.4  x  lO'^  cm/sec  (142  m/year)  to  4.5  x  10'^  cm/sec 
(14.2m/year)  where  4.5  x  lO"^  cm/sec  is  most  representative  over  all  but  the 
southeast  comer  of  the  site.  Since  the  average  porosity  (n)  determined  in 
laboratory  testing  is  lower  than  the  effective  porosity,  these  average  linear 
velocities  represent  lower  limits  of  linear  velocity. 


5.0  Sampling  Activities 


Arthur  D.  Little  was  retained  by  EG&G  Idaho,  Inc.  to  conduct  sampling  activities 
at  the  Materials  Technology  Laboratory,  in  Watertown,  Massachusetts.  The 
objective  of  the  "resampling"  episode  was  to  perform  another  round  of  sampling 
activities  in  support  of  the  remedial  investigation.  This  sampling  was  intended  to 
duplicate,  to  the  extent  possible,  the  sampling  performed  in  1988.  Our  sampling 
program  extended  from  February  8  to  February  23,  1990,  and  consisted  of  the 
collection  of  the  following  samples: 


•  18  ground  water  samples  at  16  existing  monitoring  wells,  which  included  two 
duplicates; 

•  22  shallow  soil  samples,  which  included  two  duplicates; 

•  3  storm  sewer  sediments; 

•  7  outfall  24-hour  composite  samples; 

•  8  tank  and  sump  samples  (3  sludge,  2  aqueous,  3  oil);  and, 

•  1  water  sample  from  the  reactor  emergency  coolant  tank. 

The  final  list  of  samples  varied  from  the  original  scope  in  that,  the  water  sample 
from  the  reactor  emergency  cooling  tank  was  added,  one  24-hour  composite  outfall 
sampling  site  was  added,  one  of  the  sumps  was  dry  (07AQU01),  so  a  sludge 
sample  was  taken  instead  of  an  aqueous  sample,  and  one  sludge  (05SLG01)  was 
not  taken  upon  direction  from  EG&G. 

Table  5.1  lists  the  sample  identification,  type,  location  and  compounds  analyzed. 
Figures  5.1  through  5.5  show  the  locations  of  ground  water,  soil,  storm  sewer 
sediment,  outfall  and  tank  and  sump  samples. 

Copies  of  original  field  documentation,  including  Ground  Water  Monitoring 
Reports,  Soil  Sample  Logs,  Monitoring  Well  Sampling  Data  Sheets,  Tank  and 
Sump  Sampling  Data  Sheets,  and  Chain-of-Custody  Forms  are  included  in  the 
tabbed  appendices. 


5.1  Ground  Water  Samples 

Eighteen  ground  water  samples  were  taken  from  16  monitoring  wells,  originally 
installed  in  1988.  Of  the  18,  two  were  duplicate  samples  taken  on  the  day 
following  the  original  sample,  without  repurging  the  well. 
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Table  5.1:  Proposed  Samples  and  Analytes 
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Sample  No.  Sample  Location  Depth  Analysis  to  be  Performed 
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Sample  No.  Sample  Location  Sample  Type  Analysis  to  be  Performed 
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FIGURE  5.5.  LOCATION  OF  TANK 
AND  SUMP  SAMPLES 

Source:  Arthur  D.  Little,  1988 


5<,1.1  Methods 

All  wells  were  opened  in  the  presence  of  the  site  health  and  safety  officer,  and  the 
head  space  monitored  with  an  HNu  P-101  photoionization  detector  for  the  presence 
of  volatile  organic  compounds.  Readings  are  recorded  on  the  water  level  sheets. 
Only  well  CO-2  registered  ^bove  background,  at  approximately  200  ppm.  The  site 
health  and  safety  officer  declared  that  well  CO-2  would  be  sampled  with  level  C 
protection.  Water  levels  were  then  measured  using  a  Solinst  electric  water  level 
probe.  All  wells  were  opened,  monitored  and  measured  (water  levels)  on  March  8. 

Wells  were  purged  by  removing  5  well  and  annular  space  (assuming  30%  porosity) 
volumes,  using  a  decontaminated  submersible  pump.  Water  was  observed  for 
suspended  solids,  temperature,  pH  and  conductivity  stabilization.  Meters  were 
calibrated  according  to  the  frequencies  specified  in  Table  5.2.  Purging  was 
completed  when  the  desired  volume  of  water  was  removed  or  the  well  pumped 
dry.  Well  MW-03  was  purged  with  a  stainless  steel  bailer  until  it  went  dry. 

Purge  water  was  containerized  in  DOT-approved  55  gallon  drums  and  labeled  with 
date,  well  number,and  number  of  drum  on  both  the  drum  and  the  lid. 

All  wells  were  sampled  using  a  Teflon  or  stainless  steel  bailer  which  was 
decontaminated  between  wells.  Samples  were  immediately  collected  for  volatile 
organic  compounds  by  gently  pouring  well  water  into  two  40  ml,  amber  glass 
bottles  with  Teflon  septa  caps.  The  bottle  was  sealed  and  checked  to  insure  that 
no  air  bubbles  were  trapped  in  the  botde.  Subsequent  samples  were  collected  for 
semivolatile  organic  compounds,  cyanide,  pesticides/PCBs,  sulfide,  and  metals. 
Sample  containers  used  for  each  sample  are  listed  in  Table  5.3.  Water  samples 
taken  for  metals  were  poured  into  a  dedicated,  clean  glass  bottle  (previously  rinsed 
with  water  from  the  well),  and  filtered  utilizing  clean  Teflon  tubing,  a  peristaltic 
pump  and  a  45  micron  SamplePro  filter.  Samples  were  preserved  accor^ng  to  the 
procedures  listed  in  Table  5.4,  labeled  and  placed  in  coolers  with  ice.  A  chain-of- 
custody  was  filled  out,  the  cooler  was  monitored  for  radioactivity  using  a  Geiger 
Muller  meter  (all  samples  passed  the  screening),  and  then  the  cooler  was  sealed. 

At  the  end  of  each  day  the  coolers  were  transported  by  the  field  crew  to  the 
Arthur  D.  Little  analytical  laboratory  in  Cambridge. 

Sample  labels  were  filled  out  and  preservatives  added  to  the  sample  containers  in  a 
field  office  set  up  by  Arthur  D.  Little  at  the  MTL.  During  purging,  the  well  waters 
were  tested  for  free  chlorine,  using  potassium  iodide  test  paper,  for  sulfide  using 
lead  acetate  paper,  pH,  conductivity,  and  temperature.  The  presence  of  either 
chloride  or  sulfide  require  a  different  procedure  for  sample  perservation.  No 
chloride  or  sulfide  were  detected  in  any  of  the  ground  water  samples  collected,  so 
routine  preservation  procedures  were  used. 

Duplicate  samples  were  collected  for  wells  CO-2  and  MW-04  on  the  day  following 
the  first  sample.  After  the  collection  of  the  duplicate  samples,  equipment  blanks 
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Table  5.3:  Sample  Container,  Preservation  and  Holding  Time 
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Table  5.4:  Water  Sample  Preservation 


Volatiles  - 

Semi-volatile  - 

Cyanide  - 

Sulfide  - 

Metals  - 


Test  for  presence  of  free  chlorine  using  potassium  iodide  test 
paper.  If  present  add  sodium  thiosulfate  at  level  of  0.008%  per 
Liter  (1  drop  lN/40mL).  Adjust  pH  of  solution  to  pH  <2  with 
HCL  (4-6  drops  cone  HCL/40mL). 

Test  for  presence  of  free  chlorine  using  potassium  iodide  test 
paper.  If  present,  add  sodium  thiosulfate  at  level  of  0.008% 
per  Liter  (2mL/Gal). 

Test  for  presence  of  sulfide  with  lead  acetate  paper.  If  present, 
add  cadmium  nitrate  until  sulfide  no  longer  detected.  Test  for 
presence  of  free  chlorine  with  potassium  iodide  paper.  If 
present,  add  ascorbic  acid  at  rate  of  0.6  gm  per  Liter.  Add 
Sodium  Hydroxide  to  pH  >  12  (2-5  mL/Liter). 

Add  2  mL/Liter  of  2N  Zinc  Acetate  solution. 

Add  NaOH  to  pH>9  (2-4  mL/Liter) 

Add  HNO3  to  pH<2  (2-5  mL/Liter) 


(2)  were  taken  by  decontaminating  the  bailer  and  then  capturing  distilled,  deionized 
water  passed  through  the  bailer. 

The  bailers  were  decontaminated  between  each  well  by  triple  rinsing  in  distilled, 
deionized  water.  The  clean  bailers  were  wrapped  in  aluminum  Ml  to  prevent 
contamination  during  transport  and  handling  tetween  wells.  PVC  gloves  were  used 
to  handle  all  clean  equipment.  Dedicated  bailer  twine  was  used  for  each  well. 
Rinse  water  was  collected  and  drummed  in  the  same  manner  as  the  purge  water. 

5.1.2  Modifications 

The  only  modifications  to  the  original  work  plan  were  the  use  of  a  stainless  steel 
bailer  in  addition  to  the  Teflon  bailer  and  the  need  for  level  C  protection  in  the 
collection  of  the  sample  and  duplicate  for  well  CO-2. 


5.2  Soil  Samples 

Twenty-two  shallow  soil  samples  were  taken  from  locations  specified  by  EG&G, 
approved  by  USATHAMA  and  staked  by  the  Arthur  D.  Little  Project  Manager. 
Two  of  the  22  samples  were  duplicates.  These  sample  locations  correspond  to 
original  soil  sampling  locations. 

5.2.1  Methods 

All  soil  samples  were  collected  using  a  decontaminated  3-inch  stainless  steel 
bucket-type  hand  auger.  An  area  approximately  6  inches  in  diameter  was  cut  in 
the  sod  using  a  decontaminated  stainless  steel  trowel  to  remove  the  sod  and  root 
zone  from  the  sample  area.  Surface  soil  samples  were  taken  at  a  depth  from 
approximately  1  to  6  inches  depth;  subsurface  samples  were  taken  at 
approximately  6  to  18  inches  depth.  To  obtain  the  desired  volume,  several  holes 
were  made  adjacent  to  one  another.  The  sample  for  volatile  organic  compounds 
was  taken  immediately  by  rapidly  filling  2  40ml  amber,  glass  bottles  as  full  as 
possible  to  eliminate  head  space,  and  capped  with  a  Teflon  septa  seal.  Subsequent 
samples  were  taken  for  semivolarile  organic  compounds,  pesticides/PCBs,  metals, 
cyanide,  and  sulfide.  Five  samples,  taken  adjacent  to  transformers,  were  taken 
only  for  PCBs  (03SOL01,  06SOL01,  09SOL01,  09SOL02,  and  13SOL01).  Sample 
containers  used  are  listed  in  Table  5.3.  Sample  containers  were  labeled,  placed  in 
a  cooler  with  ice,  a  chain-of-custody  was  filled  out,  the  cooler  was  monitored  for 
radioactivity  with  a  Geiger  Muller  meter  (all  samples  passed  the  screening),  and 
then  sealed.  At  the  end  of  each  day,  the  field  crew  transported  the  cooler  to  the 
Arthur  D.  Little  analytical  laboratory  in  Cambridge. 

Duplicate  samples  were  collected  at  01  SOLDI  and  06SUB01. 

The  soil  auger  and  trowel  were  decontaminated  by  first  scrubbing  the  equipment 
with  a  nylon-bristle  brush  to  remove  soil  and  debris  adhering  to  the  equipment. 


They  were  next  scrubbed  with  MTL  tap  water  and  a  nylon-bristle  brush,  and 
finally  triple  rinsed  in  distilled,  deionized  water.  Decontaminated  equipment  was 
wrapped  in  aluminum  foil  to  prevent  contamination  during  transport  and  handling 
between  sites.  All  clean  equipment  was  handled  with  latex  rubber  or  PVC  gloves. 

5.2.2  Modifications 

The  only  modification  to  the  original  work  plan  involved  the  taking  of  the 
equipment  blanks.  Normally  these  are  taken  after  a  piece  of  sampling  equipment 
is  decontaminated  after  the  last  event  of  the  day  or  after  a  site  suspected  to  be 
contaminated  is  sampled.  We  specified  taking  the  equipment  blank  after  the 
duplicate  samples.  This  was  inadvertently  omitted  by  the  field  crew.  To  correct 
this  omission,  each  duplicate  sample  site  (OlSOLOl  and  06SUB01)  was  resampled, 
the  sample  discarded,  the  hand  auger  decontaminated  according  the  specified 
procedure,  and  an  equipment  blank  taken  by  passing  distilled,  deionized  water 
through  the  auger  bucket,  and  collecting  it  in  the  proper  sample  containers.  A 
memorandum  documenting  this  event  is  included  with  the  chain-of-custody  record. 


5.3  Storm  Sewer  Sediment  Samples 

Three  storm  sewer  sediment  samples  were  collected  from  storm  sewer  catch  basins 
at  locations  specified  by  EG&G  and  approved  by  USATHAMA.  These  sample 
locations  correspond  to  original  sampling  locations. 

5.3.1  Methods 

Prior  to  removing  the  storm  sewer  grate,  the  catch  basin  was  monitored  for 
radioactivity  with  a  Geiger  Muller  meter  and  for  volatile  organic  compounds  with 
an  HNu  P-101  photoionization  detector.  All  catch  basins  were  approved  for 
sampling.  The  grate  was  then  removed  and  a  sediment  sample  taken.  Samples 
were  taken  using  a  decontaminated  Pyrex  glass  beaker  attached  with  a  stainless 
steel  clamp  to  a  wood  extension  pole.  Sample  containers  used  were  the  same  as 
that  specified  for  soil  samples  in  Table  5.3. 

The  first  sample  taken  was  for  volatile  organic  compounds;  subsequent  samples 
were  taken  for  semivolatile  organic  compounds,  pesticides/PCBs,  cyanide,  and 
sulfide.  Samples  were  labeled,  placed  in  a  cooler  with  ice,  a  chain-of-custody 
completed,  monitored  for  radioactivity  with  a  Geiger  Muller  meter  (all  samples 
passed  the  screening),  and  then  sealed.  At  the  end  of  the  day  the  sample  cooler 
was  transported  to  the  Arthur  D.  Little  analytical  laboratory  by  the  field  crew. 

No  duplicate  samples  were  taken  as  none  were  required  in  the  scope  of  work. 

Decontamination  of  the  Pyrex  beaker  used  for  sampling  was  performed  using  the 
procedure  described  previously  for  the  soil  sampling  equipment. 


5.4  Outfall  24-Hour  Composite  Samples 

Seven  outfalls  were  sampled  by  collecting  a  24-hour  composite  sample  at  each 
outfall  location.  The  outfalls  were  all  on  the  MTL  property  at  locations  designated 
by  EG&G,  and  approved  by  USATHAMA.  These  samples  correspond  to  original 
sample  locations. 

5.4.1  Methods 

To  guarantee  the  security  of  the  samples,  they  were  taken  manually  rather  than 
with  an  automatic  sampler.  The  24-hour  composite  was  developed  by  taking  a 
subsample  at  4  hour  intervals  on  February  22  and  23,  at  2130  hr.,  0130  hr.,  0530 
hr.,  0930  hr.,  1330  hr.,  and  1730  hr.  Using  a  decontaminated  stainless  steel 
dipper,  1.5  liters  was  obtained  of  the  discharge  flowing  from  the  pipe  and  placed 
into  a  clean  10  liter  glass  compositing  jar,  one  for  each  outfall.  As  there  was  no 
flow  in  the  outfall  for  sample  17AQU01,  standing  fluid  was  sampled  from  the 
sump.  Samples  for  volatile  organic  compounds  were  taken  as  a  single  sample 
during  the  initial  February  22  2130  hour  event.  Samples  for  semivolatile  organic 
compounds,  pesticides/PCBs,  metals,  cyanide  and  sulfide  were  taken  as  aliquots 
from  the  10  liter  compositing  jar  at  the  end  of  the  24-hour  event.  Samples  were 
placed  in  containers  and  preserved  according  to  the  specifications  in  Tables  5.3  and 
5.4  for  water  samples.  Metals  were  not  filtered,  however,  since  it  was  felt  that 
particulate  transport  of  adsorbed  metals  was  a  significant  transport  mechanism  for 
the  discharge.  Samples  were  labeled,  placed  into  a  cooler  with  ice,  a  chain-of- 
custody  completed,  the  cooler  was  monitored  for  radioactivity  using  a  Geiger 
Muller  meter  (all  samples  passed  the  screening)  and  the  cooler  then  sealed.  At  the 
end  of  the  24-hour  sampling  event,  the  coolers  were  transported  to  the  Arthur  D. 
Little  laboratory  in  Cambridge. 

No  duplicate  samples  were  taken,  as  none  were  required  in  the  scope  of  work. 

The  stainless  steel  dipper  was  decontaminated  between  outfalls  by  triple  rinsing  in 
distilled  deionized  water. 

5.4.2  Modifications 

In  the  work  plan  we  had  specified  taking  the  subsamples  from  the  outfall  with  a 
Pyrex  glass  beaker,  but  due  to  equipment  availability  were  able  to  use  a  stainless 
steel  dipper  designed  for  such  sampling.  We  had  also  suggested  in  the  original 
sampling  plan  that  2  samples  be  taken  for  volatile  organic  compounds,  one  during 
the  night  and  one  during  the  day  to  capture  diurnal  variations  in  the  discharge  that 
might  be  due  to  variation  in  the  operations  at  MTL  over  the  24  day.  At  the 
direction  of  EG&G,  only  one  sample  for  volatile  organic  compounds  was  taken 
from  each  outfall. 
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5.5  Tank  and  Sump  Samples 

Eight  samples  were  taken  from  tanks  and  sumps;  3  sludge  samples,  2  aqueous 
samples  and  3  oil  samples. 

5.5.1  Methods 

Prior  to  sampling,  all  tanks  or  sumps  were  monitored  with  an  fiNu  P-101 
photoionization  detector.  The  three  sludge  samples  (05SLG02,  03SLG01,  and 
07AQU01  -  no  fluid  in  sump  so  a  sludge  sample  was  taken)  were  collected  using 
a  decontaminated  Pyrex  glass  beaker  and  filling  the  appropriate  sample  container 
listed  in  Table  5.3  for  soils.  Samples  for  volatile  organic  compounds  were  taken 
first. 

The  two  aqueous  samples  (OlAQUOl  and  09AQU01)  were  taken  with  a 
decontaminated  bailer.  Aqueous  samples  were  placed  in  the  appropriate  sample 
containers  as  listed  for  water  in  Table  5.3,  and  preserved  according  to  the 
specifications  of  Table  5.4. 

The  3  samples  of  oil  were  obtained  with  a  dedicated,  decontaminated  Teflon  bailer, 
accessing  the  tanks  through  the  vent  stacks.  Portions  of  the  piping  were  removed 
by  MTL  staff  to  facilitate  the  sampling.  Samples  for  volatile  organic  compounds 
were  taken  first  using  2  40  ml  amber,  glass  bottles  with  Teflon  septa  screw  caps. 
Care  was  taken  to  make  sure  that  no  air  remained  in  the  sample  bottle.  An 
additional  500ml  amber,  glass  bottle  was  filled  for  the  remaining  analytical 
requirements:  semivolatile  organic  compounds,  pesticides/PCBs,  metals,  cyanide, 
and  sulfide. 

5.5.2  Modifications 

A  sample  originally  designated  for  a  storm  sewer  clean-out  under  Building  39 
(05SLG01)  was  not  taken  at  the  direction  of  EG&G,  since  there  was  no  flow  or 
sludge.  A  sample  from  a  sump  in  the  basement  of  Building  36  (07AQU01)  which 
was  originally  designated  as  an  aqueous  sample  was  taken  as  a  sludge  sample,  at 
the  direction  of  EG&G,  since  there  was  no  liquid  in  the  sump.  While  our  work 
plan  assumed  all  sampling  would  be  at  level  D,  and  excluded  confined  space  entry 
work,  a  sludge  sample  taken  from  the  tank  vault  (03SLG01)  was  taken  under  the 
supervision  of  the  site  health  and  safety  officer,  with  the  sampler  wearing  an 
SCBA.  Entry  was  made  after  the  tank  vault  had  been  suitably  ventilated,  using 
Arthur  D.  Little’s  procedures  for  confined  space  entry. 


JT-Fi-. 
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5.6  Water  Sample  from  the  Reactor  Emergency  Coolant  Tank 

Two  water  samples  were  taken  from  the  reactor  emergency  coolant  tank. 

5.6.1  Methods 

Two  water  samples  were  taken  from  the  emergency  reactor  coolant  tank  by  the  site 
health  and  safety  officer,  who  is  also  Arthur  D.  Litde’s  Radiation  Safety  Officer. 
Before  the  sample  was  taken,  the  tank  was  monitored  with  a  Geiger  Muller 
detector  for  radioactivity;  no  abnormal  readings  were  detected.  The  samples  were 
taken  by  immersing  a  1  gallon,  amber  glass  sample  bottle  in  the  tank.  Access  to 
the  tank  was  gained  through  a  trap  door.  The  samples  were  preserved  by  adjusting 
the  pH  to  less  than  2.0  with  nitric  acid.  The  samples  were  labeled,  screened  for 
radioactivity  with  a  Geiger  Muller  meter,  placed  in  a  cooler  with  ice,  a  chain-of- 
custody  completed  and  the  cooler  sealed.  The  cooler  was  transported  to  the  Arthur 
D.  Little  analytical  laboratory  in  Cambridge  by  the  field  crew. 

5.6.2  Modifications 

Two  samples  were  taken  from  the  cistern.  One  was  included  in  the  original  scope 
of  work  and  one  sample  was  not  included.  The  sample  called  for  in  the  sampling 
plan  was  taken  and  analyzed  for  non-radiological  contamination.  The  additional 
sample  was  taken  by  Arthur  D.  Little  personnel,  then  shipped  to  EG&G  Idaho  for 
radiological  analysis. 
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V  well  Depth  Screen  Bottom  Depth  Water  (well) 

I X  r  (I  ~l  - 1  e.6y  \ )  i=  l  s 


Depth  Screen  Bottom 
X  [  (1 .  I 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

A 06  1 X  [  (I  ~l  -  I  6.B¥ 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water  Removal 

_ (wein  (annulus)  Multipier 

r  (I  s  I  +  JT  I )  1 X  rTn  = 


Gallons  of  Water 
(annulus) 

8.  PS 


Total  Gallons  to 
be  Removed 


MEASUREMENTS 
Well  Purging 

Fr^  CL" 

Dissolved 

Time  pH 

Conduct. 

Temp. 

Oxygen 

_AZ2 _ 

•c 

Actual  Gallons 
Removed 


Annulus  * 


dia  V  annalus 


6.5 

2"  7.25 

0.17gal/ft 


Post  Sampling 


8.25 

10.25 

12.25 

0.64gaFft 

1.06gal/ft 

1.63gal/ft 

12.25 

1.41gaFft 

SAMPLING 

Decontamination  Procedures  Used  □  Detergent  Wash,  Water  Rinse, 
Solvent  Used -  Solvent  Rinse,  WaterRinse 


Sample  ID  Analysis 

^ui'OS  ret* SO  vot. 


Volume 
(ml)  . 


Filtered 

(X/N) 

Afo _ 


CvitrffoS 


Preservation 


□  Detergent  Wash  CzTother 

WaterRinse 

tZs*ts& 

Container  Time 


/333 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 

z-5  PtStr^ 


Sigature 


No.  of  Bottles 


r:'.  r  r-j 
M. :  L.  L 


Aithir  D  Little 

Monitoring  Well  Sampling 
Data  Sheet 

Evacuation  Method 

Date  _ 

90 

Sampling  Method 

Equipment  Used  (CalibratedS^N) 

Sampling  Personnel  J. 

t.  /rfi04tr£i. 

Initial  Well  PID  (ppm)  ^  ^ 

Projecty^/y^^  • 


Case  No.  ^/ys'3~S‘c> 


WELL  VOLUME  (  *  use  appropriate  values  in  table  for  each  code  letter) 

X,  Ga 

V  well  Depth  Screen  Bottom  Depth  Water 

.6^  ~1  X  [  (I  .  I  ^7.  B6  ~l )  ]=  CZ 


Depth  Screen  Bottom 

[  (I  js.oir  ' 


Depth  Water 

~J77t6~ 


Gallons  of  Water 
_ (well} _ , 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

I  X  [  (I  I  -  S/\eB 


Depth  Screen  Bottom 


Gallons  of  Water 
(annulus) 

3.3  1 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

_ (well) _  (annulus) 

[  (I  I  +  I 


MEASUREMENTS 

Well  Purging 

Time  pH 

/OS3 


/if 


Conduct. 

J.tB 


Temp. 


Removal 

Multinier 

I  5"  I 


Free  CL' 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 

~~ie 


Dissolved 

Oxygen 


Post  Sampling 


Well 

Annulus  * 

Vwell 

dia 

Y  annalus 

6.5 

0.46gal/ft 

2” 

7.25 

0.59gal/ft 

0.17gal/fl 

7.75 

0.69gal/ft 

8.25 

0.79gal/ft 

4" 

8.25 

0.64gal/ft 

0.66gal/ft 

10.25 

1.06gal/ft 

12.25 

1.63gal/ft 

12.25 

1.41gal/ft 

SAMPLING 

Decontamination  Procedures  Used  □  Detergent  Wash,  Water  Rinse, 
Solvent  Used -  Solvent  Rinse,  WaterRinse 

Volume  Filtered 

(ml)  (Y/N)  Preservatii 


Sample  ID 


Analysis 

7Cl*30  >/i>L. 


Filtered 

(Y/N) 


Preservation 

4.  ■ 


□  Detergent  Wash  Other 

Water  Rinse 


Container 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 

jejtcr  rM/er  ^ 

biXmtX 

y,  jfJnrti  9f-e*****x  srrcKY, 

sxriett  *0ne**.*^  di*-  cevmit  tJeu  z>tty  ^  /B 


Sigature 


>-  /a  -  90 


No.  of  Bottles 


rr  r 

l.l 


Aithir  D  Little 

Monitoring  Well  Sampling 
Data  Sheet 

Evacuation  Method 

Date  ^ 

Sampling  Method 

Equipment  Used  (CalibratedG^N) 

Sampling  Personnel  <r. 

C.  J9fi9/gr£j. 

Initial  Well  PID  (ppm) 

O*(0 

Case  No.  ^/^s3-S‘£> 


WELL  VOLUME  ( *  use  appropriate  values  in  table  for  each  code  letter) 

T7  11 

V  well  Depth  Screen  Bottom  Depth  Water 


V  well  Depth  Screen  Bottom  Depth  VI 

1 X  [  (\  3¥>e>2  I  .  I  ^ig.< 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Dept 

V  annulus  Depth  Screen  Bottom  Bottom  ( 

_  ~1  X  [  ([  I  -  I  ae.t 


Gallons  of  Water 
(well) 


WATER  TO  BE  REMOVED 


Depth 

Bottom  of  Seal 

ae^os^ 


Gallons  of  Water 
(annulus) 

_ ^  ♦  <3^ _ 


Gallons  of  Water  Gallons  of  Water  Removal 

, _ l^well)  (annulus)  Multipfer 

[  (I  I  + 1  *■>  I ) )  X  rs^ 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


Annulus  * 


V  well  I  dia  V  annalus 


2” 

0.17gal/ft 


6.5  0.46gal/ft 

7.25  0.59gal/ft 
7.75  0.69gal/ft 

8.25  0.79gal/ft 


Post  Sampling 


SAMPLING 

Decontamination  Procedures  Used  □  Detergent  Wash,  Water  Rinse, 
Solvent  Used  Solvent  Rinse,  WaterRinse 

Volume  Filtered 

Samnl(^  ID  Analv.isK  tmU  (Y/N)  Preservation 


Sample  ID  Analysis 

7Ct’>3e>  /♦t 


Volume 
(ml) 


(Y/N) 

V*. 


8.25  0.64gal/ft 

0.66gal/ft  1.06gal/ft 

12.25  1.63gal/ft 


12.25  1.41gal/ft 


□  Detergent  Wash  [Zf  Other 

Water  Rinse  3,  ©.j*. 

Container  Time 

XT 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 


Sigature 


90  No.  of  Bottles 


77',  n 


AithirD  Little 

Monitoring  Well  Sampling 
Data  Sheet 

Evacuation  Method  . 

Date  ^ 

^•/S-9o 

Sampling  Method 


Sampling  Personnel  jr. 

C,£9*$dtT£l. 


Initial  Well  PID  (ppm) 


WELL  VOLUME  (  *  “s®  appropriate  values  in  table  for  each  code  letter) 

Gallons  of  Water 

V  well  Depth  Screen  Bottom  Depth  Water  _ (weW) 

I X  [  (I  /B  39  -  I  I  ]—  I  4 * y 


Well  No. 


Project^/^^ 


Case  No.  ^/VSS'T^ 


LOCATION  ^ 
axtr  r/>/4Xs  A 

?S  mil  I 


(well) 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

I  i-Ot,  lx  [  (I  /8.  J9  ~l  -  I  ^^^3 


Gallons  of  Water 
(annulus) 

J 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water  Removal 

(well)  (annulus)  Multinier 

[  (I  ^  y  I  +  I  I )  ]  X I  ^  I  = 


Total  Gallons  to 
be  Removed 

83^ 


Actual  Gallons 
Removed 


MEASUREMENTS 

Well  Purging 

Fr^  CL" 

Dissolved 

Time  dH 

Conduct. 

Temo. 

0N 

Oxygen 

Post  Sampling 


Well 

Annulus  * 

Vwell 

dia 

V  annalus 

6.5 

0.46gal/ft 

2" 

7.25 

0,59gal/ft 

0.17gal/ft 

7.75 

0.69gal/ft 

8.25 

0.79gal/ft 

4" 

8.25 

0.64gal/ft 

0.66gal/ft 

10.25 

1.06gal/ft 

12.25 

1.63gal/ft 

BI^Mi 

12.25 

1.41gal/ft 

SAMPLING 

Decontamination  Procedures  Used  CD  Detergent  Wash,  Water  Rinse, 
Solvent  Used -  Solvent  Rinse,  WaterRinse 

Volume  Filtered 

*  ■  •  (ml)  (Y/N)  Preservatl 


Sample  ID  Analysis 

7ett$6  Vp 


Preservation 


□  Detergent  Wash  IZf  Other 

Water  Rinse  5),  y.r.  Jl^O 

Container  Time 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 

/Fitrjre>ir>£*y  Ausry^  mja^s  y>u/»9/^xfr>  ^/ay 


ArthirD  Little 

Monitoring  Well  Sampling 
Data  Sheet 

Evacuation  Method 

SuS/i9££e$JS££j 

/f--  90 

Case  No.  ^/YsZ-S'O 


Sampling  Method 

S/9r££je 


Sampling  Personnel  jy.  MTjsf£^  Initial  Well  PID  (ppm)  ^  , 

0.1. 


WELL  VOLUME  ( *  use  appropriate  values  in  table  for  each  code  letter) 

,,  Ga 

V  well  Depth  Screen  Bottom  Depth  Water 

O*  X  [  fl  »/7  I  -  ^  B7  I  )  ]=  I 


Depth  Screen  Bottom 

X  [  (I  /.r./y  I 


Depth  Water 

<0*B7 


Gallons  of  Water 
_ (well) _ 

s.r 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 


Depth  Screen  Bottom 

(I  fS./7  I 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

_ (well) _  (annulus) 


MEASUREMENTS 

Well  Purging 

Time  pH 


Conduct. 


Temp. 


Removal 

Multipier 

I  sr  I 


Free  CL" 


Gallons  of  Water 
(annulus) 

I 


Total  Gallons  to 
be  Removed 

7/X^ 


Dissolved 

Oxygen 


Actual  Gallons 
Removed 


Annulus  * 


dia  V  annalus 


Post  Sampling 


0.17gal/ft  y 

8.25 


8.25  0.64gal/ft 

0.66gal/ft  1.06gal/ft 

12.25  1.63gal/ft 


6" 

1.5gal/ft 


12.25  1.41gal/ft 


SAMPLING 

Decontamination  Procedures  Used  d]  Detergent  Wash,  Water  Rinse, 
Solvent  Used -  Solvent  Rinse,  WaterRinse 

Volume  Filtered 

is  (ml)  ,  (Y/N)  Preservatii 


□  Detergent  Wash  [Zf  Other 
Water  Rinse 


Sample  ID 


/i7i^ 


Preservation 


Container 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 

G^o  £iotj 


ArthirD  Little 


Monitoring  Well  Sampling 
Data  Sheet 


Evacuation  Method 


Sampling  Method 


Sampling  Personnel 

fi, 


Well  No. 


Client 


Project<ti<y/;f  -^0$rfaT6^s 


Case  No.  &/^sr3~S‘C> 


LOCATION  A 


Initial  Well  PID  (ppm) 


^1/9^ 

(^oanif 


WELL  VOLUME  (  *  appropriate  values  in  table  for  each  code  letter) 

Ga 

V  well  Depth  Screen  Bottom  Depth  Water 

1  X  [  (I  31^.87  I  -  I  J9 /7  1  )  ]=  CZ 


Depth  Screen  Bottom 

[  (I  31^.87 


Depth  Water 

~j97T~ 


Gallons  of  Water 
(well) 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

lx  r  (I  3^  B7  I  -  ( 


Depth  Screen  Bottom 


Gallons  of  Water 
(annulus) 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water  Removal 

_ (well) _  (annulus)  Multipier 

[  (I  s.oe  ~l  +  I  8ji0  1 )  ]  X  I  sr 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


MEASUREMENTS 

Well  Purging 

Free  CL‘ 

Dissolved 

Time  dH 

Conduct. 

Temo. 

Oxygen 

/^vr 


Post  Sampling 


Annulus  * 


dia  V  annalus 


6.5  0.46gal/ft 
2"  7.25  0.59gal/ft 

0.17gal/ft  775  o.69gal/ft 
8.25  0.79gal/ft 


a.  30 


0. 30 


SAMPLING 

Decontamination  Procedures  Used  □  Detergent  Wash,  Water  Rinse, 
Solvent  Used - -  Solvent  Rinse,  WaterRinse 


Solvent  Used  ■ 


Volume  Filtered 

Sample  ID  Analysis  (ml)  (Y/N)  Preservation 

Tti^lO  \foL  a/0 


4»i  I  8.25 
0.66gal/ft  l®-25 
'12.25 


12.25  1.41gal/ft 


I  I  Detergent  Wash  Other 

WaterRinse 

Sixt/ie 


Container 


Time 

OO 


o» 


OO 


OO 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 


No.  of  Bottles 


(>>LKEa@ 


AithirD  Little 

Monitoring  Well  Sampling 
Data  Sheet 

Evacuation  Method 

fiunr^  / 

Date 

^  9o 

Sampling  Method 

3t9Xt.e^ 

Equipment  Used  (CalibratedC^N) 

Sampling  Personnel 

c.  Jftmargi, 

Initial  Well  PID  (ppm)  ^  , 

0> 

Case  No.  ^/VS^S-S^o 


LOCATION  fi 

SJjM!  ' 


V  well 

O. 


Depth  Screen  Bottom  Depth  Water 


X  [  ([ 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

I  lx  r  (I  ^^.03  I  -  I  «.>/ 


Depth  Screen  Bottom 

X  [  (I  ^^>.03  ~l 


Gallons  of  Water 
_ (well) _ 

r  I 


Gallons  of  Water 
(annulus) 

8 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

_ (well)  (annulus) 

[  (I  y  I  +  I  &  I 


MEASUREMENTS 

Well  Purging 

Time  pH 

6. -S'? 


Conduct. 

o.y? 


Temp. 


Removal 

Multioier 


Free  CL’ 

0s 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 

(as- 


Dissolved 

Oxygen 


Post  Sampling 


Well 

Annulus  * 

Vwell 

dia 

Y  annalus 

6.5 

0.46gal/ft 

2» 

7.25 

0,59gal/ft 

0.17gal/ft 

7.75 

0.69gal/ft 

8.25 

0.79gal/ft 

4" 

8.25 

0.64gal/ft 

0.66gal/ft 

10.25 

1.06gal/ft 

12.25 

1.63gal/ft 

12.25 

1.41gal/ft 

SAMPLING 

Decontamination  Procedures  Used  □  Detergent  Wash,  Water  Rinse, 
Solvent  Used -  Solvent  Rinse,  WaterRinse 

Volume  Filtered 

Sample  ID  Analysis  (ml),  (Y/N)  Preservation 


Analysis 


(ml) 


Filtered 

(Y/N) 

_ 


im  Detergent  Wash  [3  Other 
WaterRinse 

Hsust 


Container 


Time 

se> 


ao 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 


No.  of  Bottles 


ArthirD  Little 

Monitoring  Well  Sampling 
Data  Sheet 

Evacuation  Method 

Date  _  _ 

Sampling  Method 

SpriBfl 

Equipment  Used  (Calibrated^/N) 

z/A/tf 

Sampling  Personnel  8. 

Initial  Well  PID  (ppm) 

Cl  i  en 


Project^^^W^r/ww 


Case  No.  A/yS‘S-se> 


LOCATION 


WELL  VOLUME  (  *  appropriate  values  in  table  for  each  code  letter) 

Ga 

V  well  Depth  Screen  Bottom  Depth  Water 

I  X  [  (I  /7*^S  -  //*^9  I  )  ]=  I 


Depth  Screen  Bottom 

X  [  (I  /7>/:t 


Depth  Water 

//^^9 


Gallons  of  Water 
(well) 

K?5  I 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

I  /‘OU  lx  r  (I  /7>/s  I  -  I  //» 6 9 


Gallons  of  Water 
(annulus) 

S.7S- 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

_ (well) _  (annulus) 


[  (I  3.  SB 


MEASUREMENTS 

Well  Purging 

Time  pH 


Conduct 

O.fO 


Temp. 


Removal 

Multipier 


Free  CL" 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


/Annulus  * 


dia  V  annalus 


Dissolved 

Oxygen 


Post  Sampling 


SAMPLING 

Decontamination  Procedures  Used  CD  Detergent  Wash,  Water  Rinse, 
Solvent  Used -  Solvent  Rinse,  WaterRinse 

Volume  Filtered 

(ml)  (Y/N)  Preservation 


Sample  ID  Analysis 


Volume 
(ml) 


2" 

0.17gal/ft 


4..  8.25  0.64gaPft 

0.66gal/ft  1.06gaPft 

12.25  1.63gal/ft 


12.25  1.41gal/ft 


□  Detergent  Wash  CZfother 
WaterRinse  Sf.V.t.MxO 


pz^i 


^/N) 


Container 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 

ts  Mutry,  *J*9rc/z  .  J7S3 

vpy  6  ^63sr. 


•  9o  No.  of  Bottles 


ArthirD  Little 

Monitoring  Well  Sampling 
Data  Sheet 

Evacuation  Method 

Ptt/y//  Si/3/»£/>S98/£J 

Date 

/1’/3-9o 

Sampling  Method 

3/994^ //I 

Equipment  Used  (Calibrated(ii^) 

//Ub-PtO. 

Sampling  Personnel  jr,/^»a7A//Sii9 

Initial  Well  PID  (ppm)  _  - 

Well  No.  /97a/’// 


LOCATION 


y/'  „ 

irsH-i' _ _ 

^  p>/cr 


>#^/  Sr. 


WELL  VOLUME  ( *  use  appropriate  values  in  table  for  each  code  letter) 

Ga 

V  well  Depth  Screen  Bottom  Depth  Water 

0.66  ~l  X  [  (I  I  -  I  ~l )  ]=  [Z 


Depth  Screen  Bottom 

X  [  (I 


Depth  Water 


Gallons  of  Water 
(well) _ 

73  I 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

/•oo  1 X  r  (\  ~1  .  I  ^.29 


Depth  Screen  Bottom 

X  [  (\  /v^e<9 


Gallons  of  Water 
(annulus) 

//.X  I 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

_ (well)  (annulus) 

r  fl  7*0  +  I  /A  ^ 


MEASUREMENTS 

Well  Purging 

Time  dH 


Conduct. 


O* 


Temjg. 


/S.<0  c 


Removal 

Multipfer 

I  r 


Free  CL' 

0N 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


Annulus  * 


dia  V  annalus 


Dissolved 

Oxygen 


Post  Sampling 


SAMPLING 

Decontamination  Procedures  Used  O  Detergent  Wash,  Water  Rinse, 
Solvent  Used -  Solvent  Rinse,  WaterRinse 


Sample  ID 


Analysis 


Volume 
(ml) 


Filtered 

(Y/N) 


6.5 

2"  7.25 

0.17gal/ft  y  lyg 

8.25 


8.25  0.64gal/ft 

0.66gal/ft  1.06gal/ft 

12.25  1.63gal/ft 


12.25  1.41gal/ft 


□  Detergent  Wash  eI  Other 
WaterRinse  3x-D.Z.Hx° 


Preservation 


Container 

Ci¥*t  ^ 3 


Time 

/73S' 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 


Date  -  9^  No.  of  Bottles 


Arthir  D  Little 


Well  No. 

Monitoring  Well  Sampling  ciient^tf.>tf/W^»8 

Data  Sheet  Project^/^^y.^y^ 

_  Case  No.  ^/YS’3~SCi 


Evacuation  Method  .  Date  ^  ^  LOCATION  v 

Sampling  Method  Equipment  Used  (CalibratedQ;3N)  ^-^7  .  1 

Sampling  Personnel  ;r.  Initial  Well  PID  (ppm)  ^  ^  ~ 

_ C./rf^^rS4.  o*5/v»**^  ® eo-^ 


WELL  VOLUME  (  *  “se  appropriate  values  in  table  for  each  code  letter) 

Gallons  of  Water 

V  well  Depth  Screen  Bottom  Depth  Water  (well) 

0>e,0  1 X  r  fl  37.33  I  -  I  3/.  ^9  1  )  1=  I  3^7  I 


Equipment  Used  (CalibratedQ^N) 


Initial  Well  PID  (ppm)  ^  ^ 


LOCATION 

_ 


Depth  Screen  Bottom 

X  [  (I  37.33 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

t.OQ  ~1  X  r  (I  37.  33  I  -  I  g A ^  9 


Depth  Screen  Bottom 


Gallons  of  Water 
(annulus) 

I 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

(well) _  (annulus) 

[  (I  i-y  I  + 1  i  I 


MEASUREMENTS 

Well  Purging 

Time  pH 


Conduct. 


/^S3 

4.^7 

/vv;? 

ZESTS’ 

^.SS'  i 

Temp. 

3*C 


>.33 

J£,.8*C 

/✓i 

>.3S. 

V 

Removal 

Multinier 

I  >  I 


Free  CL' 
a/c 


Total  Gallons  to 
be  Removed 


Dissolved 

Oxygen 


Actual  Gallons 
Removed 


Post  Sampling 


Annulus  * 

dia 

V  annalus 

6.5 

7.25 
7.75 

8.25 

0.46gal/ft 

0.59gal/ft 

0.69gal/ft 

0.79gal/ft 

8.25 

0.64gal/ft 

10.25 

1.06gal/ft 

12.25 

1.63gal/ft 

12.25 

L41gal/ft 

SAMPLING 

Decontamination  Procedures  Used  □  Detergent  Wash,  Water  Rinse, 
Solvent  Used -  Solvent  Rins^,  WaterRinse 


Sample  ID 


Analysis 


Volume 

(mlU 


Filtered 

^’/N) 


Preservation 


a 


□  Detergent  Wash  I^fotht 

Water  Rinse  3^ 

Container  Time 


aoco 


JfOCO 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 


ilithirD  Little 


Monitoring  Well  Sampling 
Data  Sheet 


Well  No.  /77^~/3 


Project,^^^ 


Case  No.  a/ys‘S-SZ> 


:i‘9‘90 


Initial  Well  PID  (ppm)  ^ 


LOCATION 

Jr, 


Evacuation  Method  v 

putMfi  C 


Sampling  Method 


Sampling  Personnel 

P,  CoMr/ 


WELL  VOLUME  ( *  use  appropriate  values  in  table  for  each  code  letter) 

Gallons  of  Water 

V  well  Depth  Screen  Bottom  Depth  Water  (well) 

~l  X  [  (d^^T^ZZ]  ■  I  //.y;?  ~l )  ]=  I  s.b4 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 


V  annulus 

i^O(0 


JhTX 


Gallons  of  Water 
(annulus) 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water  Removal 

_ (well) _  (annulus)  Multinier 

[  (I  I  +  I  I )  ]  X I  sr  I 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


MEASUREMENTS 

Well  Purging 

Free  CL’ 

Dissolved 

Time  dH 

Conduct. 

Temo. 

<9n 

Oxygen 

/S.S'^C 


Post  Sampling 


Well 

Annulus  * 

Vwell 

dia 

V  annalus 

6.5 

0.46gaiyft 

2” 

7.25 

0.59gal/ft 

0.17gal/ft 

7.75 

0.69gal/ft 

8.25 

0.79gal/ft 

4" 

8.25 

0.64gal/ft 

0.66gal/ft 

10.25 

1.06gal/ft 

12.25 

1.63gal/ft 

12.25 

1.41gal/ft 

SAMPLING 

Decontamination  Procedures  Used  n  Detergent  Wash,  Water  Rinse, 
Solvent  Used -  Solvent  Rinse,  WaterRinse 


Sample  ID 


Analysis 


Volume 
(ml) 


Filtered 

(X/N) 


[m  Detergent  Wash  Other 

WaterRinse  j|^0 


Preservation 


Container  . 

yfC:s 


(TO 


Time 


//JIO 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 

TAfXTT/^/^y  Cijouoy  Pct/z  . 


ArthirD  Little 


Monitoring  Well  Sampling 
Data  Sheet 


Well  No.  /77^  ~  /r 


P  ro j 


Case  No.  ^/yS’S^S'O 


Evacuation  Method  , _  «  «  ^ 

Putt7fi  ( 5u3nneast3A6)  M  *•  7  '  T  O 


Sampling  Method 


WELL  VOLUME  ( *  ““^e  appropriate  values  in  table  for  each  code  letter) 

Gallons  of  Water 

V  well  Depth  Screen  Bottom  Depth  Water  (well) 

<3/^0  1 X  r  n  ^V.as’~\  .  /s.  y J  1 )  1=  s,bs. 


LOCATION 
/fpi  S  A. 


Sampling  Personnel  Initial  Well  PID  (ppm)  ^  ^ 


V  well 


Depth  Screen  Bottom 

X  [  n 


ANNULAR  VOLUME  (ASSUME  30%  POROSITY) 

Depth 

V  annulus  Depth  Screen  Bottom  Bottom  of  Seal 

I  i.O(0  lx  r  fl  I  .  1  7s.*/ 3 


Depth  Screen  Bottom 

X  [  (I  av.sis~ 


Gallons  of  Water 
(annulus) 

9.J5" 


WATER  TO  BE  REMOVED 

Gallons  of  Water  Gallons  of  Water 

_ (welt) _  tannulusl 

r  (I  S.BSl  ~~l  +  I 


MEASUREMENTS 

Well  Purging 

Time  pH 

/6VO  <0 


/^>5'9 


/ao3 


Conduct. 

O.S& 


o.t/s. 


Temp.  _ 


Removal 

Multipier 


Free  CL' 

©N 


Total  Gallons  to 
be  Removed 


Actual  Gallons 
Removed 


Annulus  * 


Dissolved 

Oxygen 


Post  Sampling 


SAMPLING 

Decontamination  Procedures  Used  O  Detergent  Wash,  Water  Rinse, 
Solvent  Used -  Solvent  Rinse,  WaterRinse 


Sample  ID 


///A)'/ 


Analysis 

7C/*iO  /oi 


Volume 
(ml) 


Filtered 

(y/N) 


Preservation 


6.5  0.46gal/ft 
2"  7.25  0.59gal/ft 

0.17gal/ft  775  o.69gal/ft 
8.25  0.79gaPft 


4..  8.25  0.64gal/ft 

0.66gaPft  1.06gal/ft 

12.25  1.63gal/ft 


12.25  1.41gal/ft 


CH  Detergent  Wash  fvf  Other 

WaterRinse  ijtp.r.  U^O 

fitMSi- 

Container  Time 

0Sf^3)  /VrO 


/•/SO 


o 


"  Cr 


/•/SO 


Notes  (include  data  on  floaters/sinkers  with  measuring  device,  well  condition,  etc.) 

i)Jj»7£A  UjJ/3  SU/  Ca£J//9£0  9Uj9£0/3 

ojgy^  Si/7  ^t/sox^O  3  iiouss, 

V£S}/  7»77/S7  0£ 


Sigature  CT  Date  No.  of  Bottles  ? 


Client  liMhr. 


AithirD  Little 


Soil  Sample  Log 


Sampling  Method  Ai/^e--y^  Equipment  Used 

Geologist{s)  ^ 

oCcTf"  ^vr::re.{> 

Comments  n^n  Tt-/> 

-  c^aW'I^  cos-ipc'^'ire5  fhi>  Pe'-Hivj(>,  r‘'iB  C-V,</ij'fj/,j^ 


Date  ;r/: 


LOCATION 


tjCcTT" 


>  •f-^oLo  / 


'  ^2.r=-cbc'  ( 


GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 


'd^^Au-.c  - '^^ic.k  Y  a:, iff: 

CpY  ^  ‘  ,  Colc'ii 

vA^kX-Ol  C-tZl^Z^oLo] 


036zLt’]  ijs\  SoL  cj 


Sample 

Number  ^"Ser  Hole  ID 


o3><zlo< 


:ze--Acoo(  c 


4'uA  r:' 


ot 

t)o(>Li<::-ATct. 


i^-fSoC.oZX 


\AlZ>^hc  ( 


:3  5r.c.;  RSV'Lo 


i‘3'^0^0  I 


pyV-^/v  •b/&9(X.//  (^r>  Y>' zP^AZ&//YbSiAj.t>  i<i,  -r!\ 
•’75b(>!,  T^Z/Cb.  t  -  _y!bA\JZbyZA/t[  (^Z 

/..'■•  *  rr/cv:-  .  •’  ritS  A,  ,'JArx>..  i'’rN  rZ-t-^ ,  ,'1  AT’/ rAi  ^ 


^r^jck  MkTT'  ^  /-  /-■■■/"  cXAtikb/^-iAhi 

'-^)Ui.A^'a3h/:iZm)cfZid\/X:;m,  4'b''  d'-d.  Z/ZAy.J.'/tALii!,// 
'■-'iV/i/S  ivZrfj  --yy.  '  ,.v'  7r7  ’/-i'  -X/Aln'-A  Ay 


rJAns  Ar3 


SO-'iOy,  ^>C>K  '•'-IAL  To  7T/?yfcYb; 

oC/\fd^'  7c  TAM  c^A7iA/ijj>/A\i€L  ^fA/lt/X  _  Hr^*7ch/  cyP 

OfA  'Tk^AfTSTO  /PHyTAt 


^0-^0/  j^JyhCi^p  U>irt\  <^0/^JcAPL77t  o(Ci47\B}S  -  T/iY 
^  jfA:A0^d/7jAMh  f^Ar:.^/K  tAm'  17  r^rj 

'377 p  -i/4  -  n  v^/^cA /-^N  ,  .Vc  l U  AlCAKTKjAf  rrf^  /^J' 


,.  d-  •"  ^AT7e^i/3ij73  C  c'-py) 

/z‘y/>  c.4v  -  ":v.  rv- 


'Wi  -  ctdle  (3  pdoi^B- 3:m3/7:py^w3 

330  i'  37  ~y  ^  €'it!fAi\K..  i3^.ci\  T6y:rh:i'^  0:  ^3' '  — 

3^jai  cr  OoMTAr^ i  AA'-pfoM _  ^ 


U3*3c>t(A  yK.:v3C/  C<77rpy>  nc:c3 

Su7:t^iT  77T  r^A"  --  c^eK  <Jy:)CudKj  (jT  /T^  ^  f 

/'A\*ie<73:  /Aid.  /Vi/Co  //j  A::/c;4  7 


fxyhhy'  y  3orL  ^  <T  ^  /A  "  PJA/3/Z//3 

(JH^)  -V  '--■'Z-''  n'-AA/kj/A^  y-m 


'S'^^Z/Vvc  AZfdi  7c- h  ZdC  A,,5  yii'ii./i'Z-  o  -  -3  ■;  id  4/v;a>,  yeAAdj 
r^-k--"''  Clii^e  7'h4.JlfT/-dZ  'y  A cUCOHhcdiZt.i  C\'V(L  C^C'/3, 

/vMJUidAZ'  ccA^  4-  jyfc-cd  .-:l.^.;<As  '-' ,  cdaz-r. 


df^7K.^dx,s^ydl:'!'■  C  zpy  u.,/r/i  .A-S'crX' A}_‘4,--(Yt/'’ry 

It  -  OO'/  sJZst^y  .Old i-AN  .  /-■.  ycun-.'A- 

i-4^AV.'C  i'-TAl'T ,  :i.-:firii/-J.-.p.~,  ~  fy'i:c  M  f-'i'jhiO. tiZ 


T 


ArtlurDUIIIe 


Sample 

Number 

Auger  Hole  ID 

dijA)0\ 

/  7  '"iob  1 

1  7-3)  c  :j. 

17  yA  0:7, 

:  7  c^:Jh  ;'3 

/  7  .^oh  03 

!7  xioi 

/  7  '5o(L  o:.  / 

r>  :ki 

/7  ocL  oA 

I  Client 

Soil  Sample  Log 

Continuation  Page  _ 

I  Date  f^:y^:oArz.V  if'^C 


GEOLOGIC  DESCRIPTION 
Unified  Soil  Class  ID,  color  (Munsell  System),  grain  size, 
sorting,  moisture,  compaction,  indication  of  contaminants 
(unusual  odor  or  sheen),  and  general  stratigraphic  description 


PK.  ■MJh'  C/Ay 

71  c  '7  c- '  -Pb/n  ap/:^/C  ,oeou:/^  fr,  & 


\-o'^  j^c/>Ly  Soared  I y  to /Hi  A/;?/'  o/^yjhc  , 

oN<AyJyy:r,r^d cc-fL  !  it-id'’''  diAc'Ky-^jb:^o/yPM\d 


/ cyy/iic  ^fc^i  /oy  yyfy  ou^-n^id^ 

<5 />/.0  C>i^T  Cj^d)  4^  ,9^/.  hcl')ldyC\ Ci/i'idj: 


0/^y/{idc  r^iiTT  o-A"'  4/Lv>  cj/di 

P/M  e  t>  /C »  Lt  t^h ?cruO^,  c ^  yy; y  <{/-~^  ;  rt]  c>Cy//\7 

FP^jT' f  C  iT^ /  PbC)/-^  cCl  -  «X.  .  CdPsiCyyjsA*'  To  -.~C '  M  P 


' -3'' dA(^P  cy\pU\\\  peJrAiLy  hPA  cyvAtin 

o/'jrSf^y  3-c. "  ("5  con 


'^AH/y  aT^iC A  f 


MitSIiibb^  P  LI£SI© 


AithirD  Little 


Tank  and  Sump  Sampling 
Data  Sheet 


Project 


%  Full 


Case  No.  ^/VS'J~5'0 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Descripfinn  ^  &  /o/o  ^ 

Leak  Detection  /  Monitoring  Present  (Describe)  _ 

(fan^  Sump  Dimensions  (LxWxH)  so  '’‘S'o'  /c  >/»wa<Tntal  Volume  */s;coo  fi.  *'  %  Full  //9/^ 

(Tanl0  Sump  Status:  Active _  Inactive  Date  Installed _ Age _ 

Type  Of  Construction  cMe/f^rO' _ 

Content  History  /f^acjca.  ce>ot.tA/c-  _ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)  r/e>^^  / Criev&s 


Air  Quality  Readings 


Pre-Sampling 
During  Sampling 
During  Sampling 
During  Sampling 
Post-Sampling 


Reading 


Reading 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/N)  ^icyfes. 

Decontamination  Procedures  Used _  _  _ 

□  Detergent  Wash  |  I  Solvent  Rinse  I  I  Detergent  Wash  I  I  Other 

vuotoi-  Dinca  AVnfpr  Rincp  Water  Rlnse 


Detergent  Wash 
Water  Rinse 
Solvent  Rinse 
Water  Rinse 


Solvent  Used  - 


SAMPLING 


SAMPLE 


METHOD 


VOLUME 

(ml) 

/^auot/ 


FILTERED 

(Y/N) 

/>/c 


PRESERV. 


fiMMtyses 

"OTHER 


TIME 
/S' /S' 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  fill  points) 


Slo^. 


/Pei*c7b/e 


pcoa  6^  ne/KTO^ 
'  CtSTLtt^ 


Signature 


Date  f£>  No.  Of  Bottles _  / 


P  LlSti® 


AithirD  Little 


Tank  and  Sump  Sampling 
Data  Sheet 


Date  ^~/5'  9o 


Clientx^tf 


Case  No.  ^/VS-J-s-o 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Description — ire>/i/r}  _ 

Leak  Detection  /  Monitoring  Present  (Describe)  _ 

Tank  /  ^tiinpJ)imensions  (LxWxH)  Sf€  Total  Vnliime  a/./I.  %  Full  /ict^ 

Tank  /(^n^  Status:  Active  \/  Inactive _  Date  Installed _ Age _ 

Type  Of  Construction _ S/tiCK  _ 

Content  History  Sro^/^  . _ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)_^ _ 

Time  Reading  Time  Reading 


Air  Quality  Readings 


Pre-Sampling 
During  Sampling 
During  Sampling 
During  Sampling 
Post-Sampling 


SAMPLING  PROCEDURE 
Equipment  Used  (Calibrated  Y<^  / 
Decontamination  Procedures  Used 


□  Detergent  ^ 


Detergent  Wash 
Water  Rinse 
Solvent  Rinse 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


□  Detergent  Wash 
Water  Rinse 


euP 


Solvent  Used 


AithirD  Little 


Tank  and  Sump  Sampling 
Data  Sheet 


Date 


Clients# 


Project 


Case  No.  'S'o 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Description  j/A 

Leak  Detection  /  Monitoring  Present  (Describe) 

Tank  /(^mg^imensions  (LxWxH)  se£  Tntg 

Tank  <^m^tatus:  Active  _i/_  Inactive _ 

Type  Of  Construction  Siertjc 

Content  History _ *^Toir/3^  /Pi/ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)  _ 

Time 


j2a±. 

Volume  fr/A-') 
Date  Installed . 


%  Full 


Air  Quality  Readings 


Pre-Sampling 
During  Sampling 
During  Sampling 
During  Sampling 
Post-Sampling 


Reading 


Reading 


SAMPLING  PROCEDURE 
Equipment  Used  (Calibrated  Y/N)  z/<. 
Decontamination  Procedures  Used _ 

□  Detergent  Wash  I  I 


Detergent  Wash 
Water  Rinse 
Solvent  Rinse 
Water  Rinse 


•/?  £>rM/ 

Solvent  Rinse 
Water  Rinse 


□  Detergent  Wash 
Water  Rinse 


Solvent  Used  - 


SAMPLING 

SAMPLE 

09SJ.CC>/ 


METHOD 


VOLUME  FILTERED 
(ml)  (Y/N) 

>S)  ^e> 


PRESERV. 


££A _ 


rcuSD  t^4. 


7Clf30Sg^»^. 
T  fice 


TIME 


/Lsr 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  Fill  points) 

(  1  te — Gi97t  A 

I  oj  A  ^ 


O^SUrd!' 


^tDO"3t3 


Signature 


'9^>  No.  Of  Bottles 


Page _ /_  of _ /_ 


AithirD  Little 


Tank  and  Sump  Sampling 
Data  Sheet 


Date  H  -  /S'  -  90 


Client  ^(5 


Project,^^^ 


Case  No.  ^/^r3'$'C> 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Description — g-xv^/y 
Leak  Detection  /  Monitoring  Present  (Describe) 

Tank(^Suirn]^Dimensions  (LxWxH)  5^^  /^m/»  Tntai  Volume 

Tank  /^un^ Status;  Active  t/^  Inactive _  Date  Installed , 

Type  Of  Construction  _ 

Content  History  ^Sye/p/tt  _ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)  //or  _ 


%  Full 


Air  Quality  Readings 


Pre-Sampling 
During  Sampling 
During  Sampling 
During  Sampling 
Post-Sampling 


Reading 


Reading 


SAMPLING  PROCEDURE 
Equipment  Used  (Calibrated  Y/N)  yji 
Decontamination  Procedures  Used 

□  Detergent  Wash  I  I 

W/otoi*  ninco 


Detergent  Wash 
Water  Rinse 
Solvent  Rinse 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


□  Detergent  Wash 
Water  Rinse 


T>£(?zcjiir$7> 

13Uck£T. 


Solvent  Used  - 


SAMPLING 

SAMPLE 

/;7S£C-o/ 


METHOD 


VOLUME 

(ml) 


FILTERED 

(Y/N) 

//[> _ 


/fyMliSSS 


PRESERV. 


ret  *30  vi>L 


TIME 

/S' 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  fill  points) 

•  •ttn/m  I  /^/  V//  , 


/2SI(tOI 


• 


_  Date  i?//r/9£>  No.  Of  Bottles 


Page  /  of 


(Date  -:?£>-  9£> 

Tank  and  Sump  Sampling 

Data  Sheet  Project^y-^,^  Jt«n^/ere>t^ 

Case  No.  ^/y^j -tci 


TANK  /  SUMP  DESCRIPTION  vaaiz^  S.W. 

Sampling  Access  Description  /tccs^sAj/ty  rt>  f*-  it ^rj  cnoa  samp  xust  fts  veutgMj  ftf^. 

Leak  Detection  /  Monitoring  Present  (Describe)  /U/4.) _ 

Tank  /<$p^)Dimensions  (LxWxH)  Se^  Total  Volume  J^sr  %  Full  ^ 

Tank  /  ^ump^Status:  Active  ^  Inactive _  Date  Installed _ Age _ 

Type  Of  Construction  _ 

Content  History  *S9  Su^/*, _ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)  _ 

Time  Reading  Time  Reading 


Air  Quality  Readings 


Pre-Sampling 
During  Sampling 
During  Sampling 
During  Sampling 
Post-Sampling 


SAMPLING  PROCEDURE 
Equipment  Used  (Calibrated  Y/N)  Sca 
Decontamination  Procedures  Used 


Aj/  G-iOVfJf 


□  Detergent  Wash 


Water  Rinse 
Solvent  Rinse 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


I  I  Detergent  Wash 

*  *  Water  Rinse 


J,  V.t.*JAT£tL 

l?s//s£ 


Solvent  Used  - 


SAMPLING 

SAMPLE 

OS'^lGoS. 


METHOD 


VOLUME 

(ml) 

/ IS) 


FILTERED 

(Y/N) 

_ a^z. _ 

a/o 


PRESERV. 


TIME 

/S30 

/3'3C> 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  fill  points) 


oSSLbo: 


itbtM  r“ 
occmS  ^4rTi 


OS$LCrCI 


TP  c/toss.  y  H/  //cpm  - 

\_(£*r  -  "Dizy) 

6SSLCrOl  ( 


r.-Pl:p 


No.  Of  Bottles  <j> 


Page  /  of 


AithirD  Little 


Tank  and  Sump  Sampling 
Data  Sheet 


Project  ^/nrj 


Case  No.  ^/vs~3 


Date  Installed . 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Dps<"Hptinn  _ 

Leak  Detection  /  Monitoring  Present  (Describe) 

Tank  /(SumB^Pimensions  (LxWxH)  v  Total  Vnlnmp  /»<//■ 

Tank  /  ^ipp^tatus:  Active  Inactive _  Date  Installed 

Type  Of  Construction  _ 

Content  History  sr£?jf  £>y  . _ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)  z/^r  _ 

Time  Reading 

Air  Quality  Readings  Pre-Sampling  _  _ _ 

During  Sampling  _  _  _ 

During  Sampling  _  _  _ 

During  Sampling  _  _  _ 

Post-Sampling  _  _ 


%  Full  ^ 


Reading 


Reading 


SAMPLING  PROCEDURE 
Equipment  Used  (Calibrated  Y/N). 
Decontamination  Procedures  Used 


□  Detergent  ^ 


Detergent  Wash 
Water  Rinse 
Solvent  Rinse 
Water  Rinse 


74ir^l4fS3  Sryirc , 


Solvent  Rinse 
Water  Rinse 


□  Detergent  Wash 
Water  Rinse 


3* 


Solvent  Used  ~ 


SAMPLING 

SAMPLE 

0//4CUOJ 


METHOD 


VOLUME 

(ml) 


FILTERED 

(Y/N) 

/>/o 


PRESERV. 


yf^^j.vs£s 

eEtTIER 


rct*3t) 


TIME 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  fill  points) 


/n*z-/3 


lor 


OlAOUOl 


^lifOOl 


Bt-ob.  ^ 3 J! 


AithirD  Little 


Tank  and  Sump  Sampling 
Data  Sheet 


Date  'Jc  Kt  •9c> 


Case  No.  ^/e/s'3-s~o 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Description  sr/«cji; - 

Detection  /  Monitoring  Present  (Describe)  T^ft/es  Co^f/^sre■V^^u^r  tts 

Cjanky  Sump  Dimensions  (LxWxH)yAlf,j,u  ?,o' Total  Vnhimp  £ach  %  Full  <  A" % 

^n^Sump  Status:  Active _ Inactive  Date  Installed _ Age _ 

Type  Of  Construction  v^ni/tr  sfce>^4»/»x^y 

Content  History  g>xv:.. _ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)  _ 

Time  Reading  Time  Reading 

Air  Quality  Readings  Pre-Sampling  _  _ 

During  Sampling  _  _  _  _ 

During  Sampling  _  _  _  _ 

During  Sampling  _  _  _  _ 

Post-Sampling  _  _ 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/NI^/*'  ^A^'  M^rc^y 

Decontamination  Procedures  Used 


I  I  Detergent  Wash 

*  ^  Water  Rinse 

Solvent  Rinse 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


□  Detergent  Wash 
Water  Rinse 


Solvent  Used - 


SAMPLING 

SAMPLE  METHOD 
OSOriO^  i"  dart  f a 


VOLUME 

(ml) 

SOO^ 


FILTERED 

(Y/N) 

//o _ 

_>4 _ 


PRESERV. 

_ 

J^OSl. _ 


rei  *  so  vtif,. 

TCH30  itmXj  “ 
5utYf»&.  I 


TIME 

/&00  a/at/to 
/i,CO  j/sb/tt) 


03Cti  e>/ 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  fill  points) 


.  ^  ri 

///  //// // 


Signature 


'o'^ortoi 


ostiTL  aa- 


'  A 

. 

'  y  \ 

j!  O 

ki:. 

- - ^  -  'vl-. 

9t  •£. 

}  !1 

m 

y/////////// 

v////yyy 

_ _ _  3P£>e^s, 

0CO6r.*yj 


Date  ^/aifAo  No.  Of  Bottles  ¥  *  ^  ~  6 


Page  /  of 


AithirD  Little 


Date  St e~9o 

Tank  and  Sump  Sampling 

Data  Sheet  Project 

Case  No.  -  s'o 


TANK  /  SUMP  DESCRIPTION  ^ 

Sampling  Access  Description  ~  ^  _ 

Leak  Detection  /  Monitoring  Present  (Describe)  _ 

Tank  /^S^ygyrhimensions  (LxWxH)  _ Total  Volume _ %  Full  ^  57?  % 

Tank  /  Sy^^Status:  Active _  Inactive  ^  Date  Installed _ Age _ 

Type  Of  Construction  _ 

Content  History  ^Cfsn^/f/y'  u/v/>js/e  Si/:>A.*S/3c _ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)  _ 

Time  Reading  Time  Reading 

Air  Quality  Readings  Pre-Sampling  _  _ 

During  Sampling  _  _  _  _ 

During  Sampling  _  _  _  _ 

During  Sampling  _  _  _ _  _ 

Post-Sampling  _  _ 


SAMPLING  PROCEDURE 

#/ 

Equipment  Used  (Calibrated  Y/N)  usfo  /  ww. 
Decontamination  Procedures  Used 


7r/  Si Ji? A.  3  c 


□  Detergent 


Detergent  Wash 
Water  Rinse 
Solvent  Rinse 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


□  Detergent  Wash 
Water  Rinse 


Solvent  Used  - 


SAMPLING 


SAMPLE 


METHOD 


VOLUME 

(ml) 

As) 


FILTERED 

(Y/N) 

//» 


PRESERV. 


QIIIPR  TIME 

rc/*jc 


Page  /  of  ) 


AithirD  Little 


Date  _ 

Tank  and  Sump  Sampling 

Data  Sheet  Project 

Case  No. 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Description _ /  **  ■5/>wev<r. _ 

Leak  Detection  /  Monitoring  Present  (Describe)  _ 

Sump  Dimensions  (LxWxH)  _ Total  Volume  %  Full  <  Jr% 

^a^y  Sump  Status:  Active _  Inactive  Date  Installed  ^ _ Age  ^ _ 

Type  Of  Construction  S/y«r^  ^A9s^j>  sr/^^xs) _ 

Content  History  ott.  ^  j  e>y*  s^y>6:  ^3^ _ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)  //or  _ 

Time  Reading  Time  Reading 

Air  Quality  Readings  Pre-Sampling  _  _ 

During  Sampling  _  _  _  _ 

During  Sampling  _  _  _ _  _ 

During  Sampling  _  _  _  _ 

Post-Sampling  _  _ 


SAMPLING  PROCEDURE 
Equipment  Used  (Calibrated  Y/N)  /1e>*an 
Decontamination  Procedures  Used 


'4^/t  sr/fM6-  /t^sexr 


□  Detergent 


Detergent  Wash 
Water  Rinse 
Solvent  Rinse 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


□  Detergent  Wash 
Water  Rinse 


3.  2?.r.  UtO  f^r,ys^ 


Solvent  Used  - 


SAMPLING 

SAMPLE 

orcxiO/ 


METHOD 


VOLUME 

(ml) 


FILTERED 

(Y/N) 


PRESERV. 


/Cl  *50  Vot, 
7t/*SO 


TIME 

/SCO 

/SCO 


LOCATION  DIAGRAM  and  NOTES  (Indicate  orientation,  sampling  locations,  discharge  /  fill  points) 


'///// /C<,L 


CZJ 


■OiOit  6S& 


^e*//  Sr/fc/es 


*8  to  O’. 

3^? 


y/ef/r  6T/tCK 
OSLOlLCi 


Date  j/j^c /9c  No.  Of  Bottles 


Page  )  of  _l_ 


AithirD  Little 


Tank  and  Sump  Sampling 
Data  Sheet 


Client 


Case  No.  ^/^s’s-s'c 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Description  0to<,.  aacp  \/Mir  Doom  * 

Leak  Detection  /  Monitoring  Present  (nes<^rihp)iftg».:^^^  xs  ^ 

'T^ai^Sump  Dimensions  (LxWxH)/^  Total  Volume %  Fullg»/»<js 

Cfan^  Sump  Status:  Active _ Inactive  >c  Date  Installed _ Age 

Type  Of  Construction  s/mh-t  *  Cor/cjrm^  7^/es  -  _ 

Content  History  s/at/^r  J  -  - -  -  ^  ^ 


•  (S£>i^cjee€ 


vry  - 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Ca)\bT2Lt&6(^N\S 

Time 

Air  Quality  Readings  Pre-Sampling  /T5D 

During  Sampling  _ 

During  Sampling  _ 

During  Sampling  _ 

Post-Sampling  _ 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/N)  SC(iAfi6  a 

Decontamination  Procedures  Used 


ne  Reading 


Time  Reading 


cM^/n 


□  Detergent  ^ 


Detergent  Wash 
Water  Rinse 
Solvent  Rinse 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


□  Detergent  Wash 
Water  Rinse 


Solvent  Used  - 


SAMPLING 


SAMPLE 


METHOD 


VOLUME 

(ml) 


FILTERED 

(Y/N) 


/f^/flVS£’S 


PRESERV. 


rr/  *  to  ✓ot,. 
rci^so  s^/99c^ 


TIME 

/SS'S^ 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  fill  points) 


0  - g- 

eom^oitrei> 

’ - -  gl-OU.  it»(. 


C3iL(rai 


^  V-J 


o  No.  Of  Bottles 


Page  /  of  _/_ 


AithirD  Little 


Tank  and  Sump  Sampling 
Data  Sheet 


Date 


Client 


Project  ~^ffrf/erc>*^A/ 


Case  No.  -5-0 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  T^<^scription  /p/ty)  J4  , _ 


Leak  Detection  /  Monitoring  Present  (Describe)  _ 

Tank  ^j^uffifcpimensions  (LxWxH)  /  '*/ '»  3  *  Total  Volume  Jl  Ctfaz£  fi.  %  Full  O  TC 

Tank  /  ^um^  Status:  Active _ Inactive  Y.  Date  Installed _ Age _ 

Type  Of  Construction  *^/  su^/>  . _ 

Content  History  3^, _ 


.Total 


%  Full 


Date  Installed _ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)  //er  _ 

Time  Reading  Time  Reading 

Air  Quality  Readings  Pre-Sampling  _  _ 

During  Sampling  _  _  _  _ 

During  Sampling  _  _  _  _ 

During  Sampling  _  _  _  _ 

Post-Sampling  _  _ 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/N)  r£y^e>^  jsif/>xeA^  jja»£>4F^  sco^/- 

Decontamination  Procedures  Used 


Reading 


Reading 


□  Detergent ' 


Detergent  Wash 
Water  Rinse 
Solvent  Rinse 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


□  Detergent  Wash 
Water  Rinse 


Solvent  Used  - 


SAMPLING 


SAMPLE 


METHOD 


VOLUME 

(ml) 


FILTERED 

(Y/N) 


at^^ivsss 


PRESERV. 


TIME 


re/*}o  Vot. 
ret  *3o  ifmf. 
PCif/y^ST 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  Till  points) 
S/rcAUsy  Ai#»5  ypauesreo  ry^r  ^  sepr/*7f^r  ga  c»u.ecrdf3^ 


ciAOuol 


/*/v;?  sctm^ 

*j/  iUrrty  Ti^ 


PiPCf. 


^LVO.  3^ 


^/9c>  No.  Of  Bottles 


Page  /  of _y 


4\rtnurr  U-  f;#:! 


AithirD  Little 


Tank  and  Sump  Sampling 
Data  Sheet 


Date  -  ?£> 


Client  ^6 


Project 


Case  No.  -s'o 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Description — 

Leak  Detection  /  Monitoring  Present  (Describe) 
Tank  /  ^urnpT)imensions  (LxWxH)  ss£ 

Tank  ;(;;Sum^tatus:  Active  Inactive _ 

Type  Of  Construction  Saicjc 
Content  History  S  ro/^/^ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)  //e/ 


.Total  Volume _ 

Date  Installed 


%  Full 


Air  Quality  Readings 


Pre-Sampling 
During  Sampling 
During  Sampling 
During  Sampling 
Post-Sampling 


SAMPLING  PROCEDURE 
Equipment  Used  (Calibrated  Y/N)  /^et. 
Decontamination  Procedures  Used 

□  Detergent  Wash  I  j 

Wofov*  Oirico 


Detergent  Wash 
Water  Rinse 
Solvent  Rinse 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


Solvent  Used  - 


SAMPLING 


SAMPLE 


METHOD 


VOLUME 

(ml) 


FILTERED 

(Y/N) 


Reading 


Reading 


□  Detergent  Wash 
Water  Rinse 


Zai"- 


PRESERV. 


TIME 


/je _ 


rtsB 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  fill  points) 

/M/M  ,111  ^ 


fnsj^c^  ©/ 


•  Mr£ 


e>Mty  Kirrp 

Bur 
»r 


(§^  IX*" 

MW  TO  (Q 

S  *  rnoAt  $a(iPP^ 


ArthirD  Little 


Tank  and  Sump  Sampling 
Data  Sheet 


Date  a-  -  5VP 


Client 


Pro\ect/(>/x!r^ 


Case  No.  ir/vs's  ~  s'o 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Description — — ^7£>/?/77  _ 

Leak  Detection  /  Monitoring  Present  (Describe)  ^ _ 

Tank  /(^mi^imensions  (LxWxH)  Sff£  Total  Volume _ 

Tank  ^"$um^tatus;  Active  X  Inactive _  Date  Installed 

Type  Of  Construction  <0j^xex  yVyh/£>  _ 

Content  History  Sry>/7/f7  _ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)  Ver  _ 


%  Full 


Air  Quality  Readings 


Pre-Sampling 
During  Sampling 
During  Sampling 
During  Sampling 
Post-Sampling 


Reading 


Reading 


SAMPLING  PROCEDURE 
Equipment  Used  (Calibrated  Y/N) 
Decontamination  Procedures  Used _ 

I  I  Detergent  Wash  I  I 

Water  Rinse  '  * 


Solvent  Rinse 
Water  Rinse 


□  Detergent  Wash 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


3*  V.T. 


Solvent  Used  - 


SAMPLING 


SAMPLE 


METHOD 
5.<.  osA»e/e 


VOLUME 

(ml) 

/yS) 


FILTERED 

(Y/N) 


/9x^zv/£f 


PRESERV. 


rc/*se>  , 

Te/*Sb  Sitnr. 


TIME 
py  (i/jshp) 

'tA 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  fill  points) 

V  _ --  .-=rV  ^ 


llAQUO! 

(^7A^Pt^0  MzC 

'css* 


HAGiUOS. 

{GC>C>P  eO^fCVfTd) 

f\ 

^i*afpc£ 


t.  C  OTyUn. 


Signature 


®  ccnxBC76o 

rao^  ^ 


C  No.  Of  Bottles  7  *  y  - 


AithirD  Little 


Tank  and  Sump  Sampling 
Data  Sheet 


Date  90 


Client  ✓<? 


Case  No.  c>/^S^3  -  To 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Description — 

Leak  Detection  /  Monitoring  Present  (Describe)  _ 
Tank  /  Sump  Dimensions  (LxWxH)  5/y 

Tank  /  Sump  Status:  Active  X  Inactive  _ 

Type  Of  Construction  S/ffcjc 

Content  History  $ re/t/v  /^4 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N) 


Total  Volume _ 

Date  Installed  _ 


%  Full 


Air  Quality  Readings 


Pre-Sampling 
During  Sampling 
During  Sampling 
During  Sampling 
Post-Sampling 


Time  Reading 


Reading 


SAMPLING  PROCEDURE 

Equipment  Used  (Calibrated  Y/N)  /Jro/ft  us e/^xy. 

Decontamination  Procedures  Used _  _  _ 

□  Detergent  Wash  I  I  Solvent  Rinse  I  I  Detergent  Wash  Other 

Water  Rinse  I— I  Water  Rinse  Water  Rinse 


I  I  Detergent  Wash 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


/a  D.t.  UtO  f?rMfS 


Solvent  Used 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  Till  points) 
^  /&«««)  ISAQU63  -,<».• 


/eAQUC3 


Signature _ 


/  *4"  • 

=  So"' 

iC»0*  F.S, 

®  ^  rZ'* ^ 


No.  Of  Bottles 


AithirD  Little 


Tank  and  Sump  Sampling 

Data  Sheet  Project 

Case  No.  ^^/^s'3  S'o 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Description _ _ 5ro^/>f  _ /B^oua /teAauoH 

Leak  Detection  /  Monitoring  Present  (Describe)  _ \ 

Tank  <^um^;Dimensions  (LxWxH)  ser  Total  Volume _ %  Full  ^4lc*o  /flUi 

Tank  ^[[Sumg^ltatus:  Active  ^  Inactive _  Date  Installed _ Age _ 

Type  Of  Construction  Syj’rcr  _ 

Content  History  .  _ _ 


HEALTH  and  SAFETY  MONITORING 

Equipment  Used  (Calibrated  Y/N)  A^r  _ 


Air  Quality  Readings 


Pre-Sampling 
During  Sampling 
During  Sampling 
During  Sampling 
Post-Sampling 


SAMPLING  PROCEDURE 
Equipment  Used  (Calibrated  Y/N) 
Decontamination  Procedures  Used _ 

□  Detergent  Wash  I  I 

Dlnca  i i 


Detergent  Wash 
Water  Rinse 
Solvent  Rinse 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


Reading 


Reading 


I  I  Detergent  Wash 

*  ■  Water  Rinse 


3x  al.  UtO 


Solvent  Used  - 


SAMPLING 

SAMPLE 


METHOD 


VOLUME 

(ml) 


/  MU 


/J’ 


FILTERED 
(Y/N) 
a/o _ 


PRESERV. 


TIME 


TC/*SO  Voc 
/‘e/*3D  iffne 


'j/xf. 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  Till  points) 


eiv6<  *  3H 


IB  Agues. 


iBAO.aot{ 


-teABUOH 


m 


e£>rz4  ^ 

f  aoz^  >u,iiZPc^ 


y  y 

1 1  j  i 


0)xe«J  s'* 


0  •»(©«/*  /v<»*i  a»r/f  6  /  J.s'  peeZ. 

APPPPX  PSPPn  I 


Date  j/ys/90  No.  Of  Bottles  t'  -  / 


SidE?  liP  UMA 


AithirD  Little 


Tank  and  Sump  Sampling 
Data  Sheet 


Client 


Project/^/^^  ^rtreitrot^ 


Case  No.  ^/VSJ'S-C) 


TANK  /  SUMP  DESCRIPTION 

Sampling  Access  Description  Cr/^/^r/^ 

Leak  Detection  /  Monitoring  Present  (Describe)  _ 

Tank  /cgjii^Dimensions  (LxWxH)  Total  Volume _ 

Tank  ^^Sum^tatus:  Active  X  Inactive _  Date  Installed . 

Type  Of  Construction _ jgaxe/e  _ 

Content  History  _ 


HEALTH  and  SAFETY  MONITORING 


%  Full 


Equipment  Used  (Calibrated  Y/N). 


Air  Quality  Readings 


Pre-Sampling 
During  Sampling 
During  Sampling 
During  Sampling 
Post-Sampling 


Time  Reading 


Reading 


SAMPLING  PROCEDURE 
Equipment  Used  (Calibrated  Y/N) 
Decontamination  Procedures  Used _ 

□  Detergent  Wash  (  I 

Wofof  Di«CO  L— J 


zpr> 


Detergent  Wash 
Water  Rinse 
Solvent  Rinse 
Water  Rinse 


Solvent  Rinse 
Water  Rinse 


□  Detergent  Wash 
Water  Rinse 


SiL 


Solvent  Used - — 


SAMPLING 

SAMPLE  METHOD 
/eAdUC/  S.S.T>rp/>ya 


VOLUME 

(ml) 


FILTERED 

(Y/N) 


PRESERV. 


TIME 
JSJlo/j 


LOCATION  DIAGRAM  and  NOTES  (indicate  orientation,  sampling  locations,  discharge  /  fill  points) 

^ _ _  iAmPlX  OBrfUMe*  I 

lueMCH.  H&JH  B.fvfeAT)  ^ 

8u>6..  n  ^  l 


'  //:  / 


cLAu  a 


/  //  //  //  //. 


No.  Of  Bottles 


Page  /  of  J_ _ 


Memorandum 


Date: 

February  9,  1990 

To: 

C.  Washburn 

From: 

R.  Lambe 

Loc: 

15F/214 

Ext: 

5498 

Subject: 

AMTL  Watertown  Samples 

I  have  been  informed  by  my  field  crew  that  zinc  acetate  was  added  to  the  water 
samples  for  MW-01,  MW-02,  and  MW- 10  (collected  on  February  8)  to  be 
analyzed  for  metals  by  mistake.  Please  destroy  these  samples  (metis  fraction 
only).  I  am  having  new  samples  collected  for  metals  today,  February  9,  for  MW- 
01,  MW-02,  and  MW- 10.  If  you  have  any  further  questions,  please  call  me  at 
Ext.  5498. 


Memorandum 


Date: 

March  2,  1990 

To: 

C.  Washburn 

cc: 

S.  Spellenberg 

From: 

K,  Thrun 

Loc: 

15F/202 

Ext: 

2311 

Subject: 

EG&G  Idaho,  AMTL  Watertown 

As  discussed  with  you  and  Steve  Spellenberg,  metals  analysis  was  inadvertently 
omitted  from  the  chain-of-custody  sheets  for  the  following  samples: 

030IL01 

03SLG01 

030IL02 

OSOELOl  (if  labeled  050IL02,  this  sample  should  correctly  be 
labeled  OSOELOl) 


Please  add. 


Memorandum 


Date: 

February  16,  1990 

To: 

C.  Washburn 

From: 

R.  Lambe 

Loc: 

15F/214 

Ext: 

5498 

Subject: 

AMTL  Watertown  Samples 

I  have  been  informed  by  my  field  crew  that  equipment  blanks  were  collected  today 
for  the  soil  sampling  activity,  four  days  after  the  last  complete  day  of  soil 
sampling.  The  field  crew  duplicated  soil  sampling  procedures  at  sample  locations 
OlsolOl  and  06sub01  and  conducted  normal  decontamination  procedures  of  all 
sampling  equipment  after  each  sample.  Equipment  blanks  were  collected  following 
decontamination  procedures  and  labelled  OlsolOlBL  and  06sub01BL.  No  soil 
samples  were  actually  collected  during  this  procedure.  If  you  have  any  further 
questions,  please  call  me  at  extension  5498. 


Memorandum 


Date:  April  25,  1990 

To:  Files 

From:  Robert  Lambe,  AMTL  Project  Manager 

Subject:  Chain-of-Custody  Forms  for  AMTL  Project 


It  has  come  to  my  attention  that  three  chain-of-custody  forms  completed  by  Scot 
Foster  of  Arthur  D.  Little  were  signed  in  the  "Sampler(s)  (Signature)"  space  and 
not  in  the  "Relinquished  by:  (Signature)"  space  as  required.  These  forms  are: 

2/9/90  02SOL01.  06AQU01,  17S0L01,  17SUB01,  17SUB02  (two  pages) 

2/12/90  03S0L01,  06S0L01,  09S0L01,  09S0L02,  13S0L01, 

15S0L01,  17S0102,  17SUB03  (two  pages) 

2/16/90  OSOLOITB,  OSOLOIBL,  06SUB01BL  (one  page) 

Each  of  the  sample  containers  (coolers)  holding  these  samples  was  personally 
delivered  by  Scot  Foster  on  the  evening  of  the  collection  day  to  the  limited  access, 
secure  facilities  of  Arthur  D.  Little  at  Acorn  Park  in  Cambridge.  The  samples 
were  logged  in  by  the  laboratory  as  follows: 


Samples  Taken/Delivered 


Samples  Received  by  Laboratory 


2/9/90  2/12/90 

2/12/90  2/13/90 

2/16/90  2/16/90 


I,  Scott  Foster,  do  attest  that  the  above  statement  is  an  accurate  description  of  the 
situation  described. 


Signea  Scot  A.  Poster 


Witnessed  Robert  N.  Lambe, 
Project  Manager 


Date  ' 
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Distribution:  Original  Accompanies  Shipment;  Yellow  Copy  to  Case  ManagerVl^nft  Copy  for  Field  Files  *  | _  _ _ 

^Letter  denotes  sample  matrix 

Arthur  D.  Little,  Inc.  25  Acorn  Park.  Cambridge.  MA  0?1 40  (617)  864-5770  VV  -  Water  S  -  Soil  LW  -  Liquid  Waste  SW  -  Solid  Waste 
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